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progress of the Geological Exploration of the Dominion, for the years 1870-71. 

I have the honor to be, 
Sir, 
Your most obedient servant, 

ALFRED R. C. SELWYN, 

Director of th€ Geological Survey. 

The Honorable Joseph Howe, 

Secretary of State for the Provinces. 

Ottawa. 



SUMMARY REPORT 



OF fiEOLOGICAL INVESTIGATIONS, 



BY ALFRED R C. SELWYN. 



Geoloqical Survey Office, 

MONTBEAL, 1st Maj, 1871. 
To the Hon. Joseph Howe, M.P., 

Secretary of State for the Provinces, Ottawa, Ontario. 

Sir, — In the Summary Report of progress which I had the honour to submit 

last year, various reports then in the press were enumerated, and others were 

mentioned as being in course of preparation. The former have since then been Publication •£ 

published in a volume of 475 pages, accompanied by five geological and topo- iswL 

graphical maps to illustrate the text. One thousand copies of this volume have 

been printed, and 674 copies have been distributed in the Dominion, the 

United States, in Great Britain and the Colonies. It has been translated into 

French by the official translators of the House of Commons and a French edition 

of 500 copies will be ready shortly. A number of these will be distributed to 

scientific institutions in Continental Europe. Of the undermentioned reports 

included in the volume, a separate edition has been printed for the conveni* 

ence of persons especially interested in the subjects to which they allude. 

1. On a part of the Pictou Coal-field, by Sir W. E. Logan and Mr. 

Edward Hartley, with an appendix on coals and iron ores, and a 
geological map. 

2. Report on the coals and iron ores of Pictou County, Nova Scotia, by 

Mr. Edward Hartley. 

3. Notes, by Mr. Edward Hartley, on Spring Hill coal. 

4. Report of Mr. H. G. Vennor on Hastings County, Ontario, with geo- 

logical map. 

5. Report on the Goderich Salt Region, by Dr. Hunt. 

6. Report on iron and iron ores, by Dr. Hunt. 

7. Report of Mr. Robert Bell on the geology of the north-west side of 

Lake Superior, and on the Nipigon district, with a map. 

8. Report on the north shore of the lower St. Lawrence, Laurentian, and 

Labradorite Rocks, by Mr. James Richardson. 
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Appended is a list of the publications of the Geological Survey, including 
the above reports, which, with the exception of those marked as "out of print*' 
can be purchased from Messrs. Dawson Bros., Montreal, or Messrs. Durie & 
Son, Ottawa.. 

Geological Explorations. — In Southern New Brunswick, Professor L. 
W. Bailey and Mr. G. F. Matthew continued their investigations last season, 
assisted by Dr. Hunt. Their joint rejwrt mentioned last year, and which has 
now been further studied and revised, is presented with thia. It forms a 
valuable contribution to our knowledge of the geological structure, distribution 
and relation of the formations in the region examined, and of which hitheHo 
very little was known. The crumpled and faulted condition of the older rocks 
has rendered the correlation and identification of the different groups of strata 
in the several districts in which they have been examined, a labour of more 
than ordinary difficulty, and, therefore, some of the views expressed on these 
matters in the present report may possibly require modification when the 
investigation shall have been carried out in greater detail, with the aid of 
better topographical maps and over wider areas. 

In Northern New Brunswick no further explorations were made last 
year. The accompanying report on a part of that I'egion relates to explora- 
tions and surveys made by Mr. Charles Robb, in 1869, and is supplementary 
to that published in the Greology of Canada, Report of Progress, 1866-1869. 

In Nova Scotia an examination and survey was commenced in September 
last year of the important coal district of Cape Breton and Spring Hill, Cum- 
berland Co., Nova Scotia. This work was entrusted to the late Mr. Edward 
Hartley, assisted by Mr. Scott Barlow, and it had progressed satisfactorily up 
to the time when Mr Hartley was attacked by the severe illness which 
terminated in his death at Pictou, on the 10th November. As Mr. Hartley 
was not accompanied by Mr. Barlow to Cape Breton, I am unable to give any 
details respecting the investigations he made in that district. This is much 
to be i*egretted as I have no doubt his report, had he been spared, would have 
been most valuable and interesting. 

On the 2nd October he wrote from Cape Breton : " I am having a very 
interesting trip and accumulating quantities of information," and again on 
his return to Pictou 29th October : " My trip has been a capital success, and I 
have got many very interesting facts concerning Cape Breton especially. I 
had not the slightest conception of our resources until I saw the coal seams 
there. There are several seams in the series of from five to ten feet thick, 
and some of them are beautiful seams to work. They would pay enormously 
with a fail' market, but the want of a market cripples everything. Some of 
the mines were only worked two and one half days last month." 

He likewise alludes to certain economical questions as "of vital impoi-tance 
to our coal trade." He says, " The smoke question is even more important 
than I thought. I have got every coal manager interested in it Mr. Lawson 
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adoptedoneof the suggestions in my last report, and put perforated flask 
plates on the doors of a set of his boilers ; the consequence is that he only 
gets one sixth of the smoke from those altered (and very roughly) that he 
does from the old ones, and this is without the most important alteration, viz : 
putting an air plate behind the grate. I am satisfied that I could increase 
the trade 150,000 tons the first year after this became imderstood. -I have 
been among the firemen and engineers of the steamers around the coast, 
and find them all ready to adopt my suggestions. They are mismanaging 
the coals fearfully, and they know it, but say they know no better way. 
Borne of them have adopted my principles of management with great success. 
On the subject of coal cutting maohinery and ventilation, he writes : " This Goal-cuttiog 
is becoming of vast importance to us for this reason. Every mine which has ^^tilation?^ 
been carried on to any considerable depth has met with gas fire damp,*and ulti- 
mately they probably all will. The system of working thus far in these fiery 
mines is absurd. They use safety lamps, and yet they blast their coal. Surely 
it would seem there is as much danger of setting the gas on fire with the flame 
from a blast as from a naked lamp, and practice proves this is the case, and 
that most of the accidents from gas occur in this way. In England, where 
gas is expected or possible, coal-breaking machines are used, and of these 
there ai« a great many. Nothing of them is known in this country, only one 
having been imported, which Mr. Hudson is using in the the Foord Fit with 
very good success. It takes out the coal without shattering it as powder does. 
If coal breakers had been used two years ago, the Foord Pit explosion would 
have been prevented, and $15,000 or $20,000 saved, besides a year's shipping, 
perhaps 60,000 tons of coal. The Foord Pit has been put back eighteen 
months by an explosion and came very near being lost altogether. The day 
before yesterday I was at the pit when gas was struck and it. came from the 
rock like high pressure steam from a boiler, making such a noise that you 
could not be heard speaking in a lond tone of voice. The Foster and 
Dalhousie Pits are closed. Two districts afire since June. The engioe 
pits are crushed from the eflects of an explosion, and the only pit among 
the five fine collieries which has men in the regular working places 
is the Cage Pit on the deep seam. What I have said of coal cutting 
machines applies also to ventilating machines. In England ventilation is a 
system. In this country, with very few exceptions, the mine? maybe said to 
be ventilated by the miraculous interposition of Providence, for very little is 
done by any one else. I saw one large mine worked without even a furnace ; 
sometimes the air went one way sometimes another, and I was told ' II goes 
everywhere f wlierever it likes ; the coal is so pure that Uie men do'aH need airy 
My informant, who manages the mine, had actually driven a pair of levels 200 
yarJs without a cross-cut for air. In England a man doing such a thing as 
the above would be liable to criminal prosecution under the Inspection* Act. 
But there arc no laws of the kindin this country, and every man does aahelikes." 
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Eoonomr mi Another question to wHick Mr. Hartley alludes, as deserving of serious 

consideration, is the economy of the employment of steam colliers in our coal 
trade. He says : " In England they are used with great success. We have 
all the inducements for their use that England has, and one or two moi« 
which T can name. Take the Cape Breton coait for example, where only six 
months' regular shipping is done. All the rest of the year the coal is banked, 
at a great loss. This short season is not due altogether to the fact that the 
harbours are closed in winter, for almost every mine can show shipments for 
every month in the year, providing that the harbour is not actually closed. 
The three principal reasons are, 1st. That the entrances are narrow and the 
channels rather intricate requiring particular winds to enable sailing vessels to 
make them. 2nd. Drift ice and fogs along the shore in the spring. Sailing ves- 
sels cannot get out of a floe of drift ice as a steamer can. They get into the ice 
in fogs and are carried out of their course. 3rd. The principal difficulty is the 
intense cold which freezes the running rigging of sailing vessels solid, so that 
the men cannot handle it at all. This is said to be a most serious difficulty. 
By the employment of steamers some of these difficulties would be overcome. A 
few have already been put on and are very successful, but it is impossible to get 
any facts here concerning their costs or expenditure during running time." 
Geological Respecting the geological structure of the country he writes : ''I. have 

observed some very interesting things, and especially at one place. You will, 

perhaps, remember my supposition thatJMr. H *s syenite hill, which he 

said had grown up at New Campbelltown, near hei-e, where the coal measures 
are vertical, might be Laurentian, brought up by a fault corresponding with Mr. 
Murray's fault in Newfoundland, whieh brings the Laurentian against the coal 
measures. I have just examined the locality and will give the fact, as briefly 
as possible. From Mire Bay to the Great Bras D'Or entrance^ the coal measures 
dip generally east at very low and regular angles, showing some turns on 
east and west transverse synclinal axes, subordinate to the main north and 
south line in the Atlantic Ocean. At the south side of the Great Bras D'Or 
they show a north-west dip of from 5** to 10^, and turning dip at the north side 
about N. 80® E. < 17*. Now, in a quarter of a mile, they turn to a dip of 
S. 60® E. < 85® — 90®, and even overturn. This is the dip of two seams 
at the New Campbelltown Mine, only about from 300 to 500 feet of the upper 
part of the measures being visible. The coal seams run, one of them perfectly 
straight, striking N. 40® E. dipping south-east 79® and overturning to 8S®. 
1 his is a four foot seam and a drift driven across the measures cuts a lower 
seam of 6' at thirty-seven yards. Leaving the mine we go up a brook running 
down the side of the moimtain where the section, well exposed, is as follows ; 
the beds at 90® or thereabouts, and the brook running right across. 

Four feet seam 4' 

Metals, sandstone and shale 110 

Six feet seam, oil shale and black fire-clay.. 9' 
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Measures concealed 100' 

Limestone highly altered serpentinous and crystalline 150' 

Syenite, Ac., unknown. 

"The syenite is pink, and is associated with . homblendic and granitic 
rocks, judging from the masses rolled from the hills, which I had not time 
to ascend. But the limestone is my great point. It is in some parts 
serpentinous, and one piece from the cliff it would be impossible to 
distinguish from some of the Petite Nation serpentinous limestones, from 
which the best Eozoon was obtained. A short distance west, two varieties 
are noticeable, a grey stratified variety (brownish grey with micaceous 
partings), and a perfectly white broadly crystalline, identical with typical 
specimens of Laurentian limestone. The carboniferous rocks can be observed 
within 50 or 60 feet of these limestones, one of the lowest is the band of 
' oil shale,' or black slickensided under-clay, under the six feet seam. It is 
soft, and with a slight heat gives a gas burning with a bright carbonaceous 
flame. These are totally unaltered, and the coal, though it looks rather 
hard, is said to be a fair gas coal. Kow, leaving the limestone entirely out 
of the question, had the syenite been intrusive, it certainly would have 
produced a local alteration in these carbonaceous bods, the shale and the 
coal. The rocks look exactly like Laurentian, of which serpentinous and 
broadly crystalline limestones, are, I believe, characteristic. Intrusive syenites 
do not generally bring up crystalline limestones. That it is a fault, admits 
of no question whatever. It is altogether the end of the coal-field, the seams 
are tilted vertically, and there la a total absence of everything representing 
lower part of Coal Measures, Millstone Grit, and lower carboniferous 
limestone, estimated by Mr. Brown at from 7,800 to 8,000 on Boularderie 
Island, right alongside the fault. 

" Mr. Murray has a fault in Newfoundland, which would nearly hit this 
place, which brings the coal against the Laurentian, and he says the limestone 
is not very far below the coal, and that it does not require a great fault to 
bring it up. The Great Bras D*Or fault is possibly also so situated." 

From the foregoing facts, it appears ihat the Coal Measures in Cape 
Breton are in direct contact with rocks of Laurentian Age, which, I believe, 
had not before been recognized as occurring in that region. 

In September, Mr. Hartley visited and examined the famous Albert j^^ Albert 
Mine, in Hillsboro* County, N. B. In reference to the much disputed Mine, 
question, whether this remarkable deposit is a bed or a vein, Mr. Hartley 
says — " I have facts which prove beyond a question that it is a vein," thus 
confiiining the view taken of it by Dr. Dawson, Professor Hind, and some 
other writers. Also, " It is the most interesting place I ever was in to study 
faults of all kinds, the slickenside grooves give them to you exactly. I 
had the opportunity of examining the face of the vein from the surface to 
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1,162 feet level. In some places there are faults in the upper level which 
do not shew below, and vice versa. When the old discussions alluded to 
were published, the mine was only 300 feet deep, and worked 300 feet 
on the strike ; now it is 1,272 feet deep, and worked half a mile on 
the strike." 

pringHilL jn the Spring Hill coal-field, the survey commenced by Mr. Scott 

Barlow on the 6th of September, has progressed satisfactorily. The topo- 
graphical work is based on the working plans of survey of two sections, Nos. 
2 and 4 of the Intercolonial Railway, copies of which were obtained by Mr. 

Barlow through the kindness of Mr. Fleming, the Chief Engineer of the line, 

• ^ 

and of Mr. Henshaw, the Engineer in charge at Amherst. 

Mr. John Anderson, the miner employed by the company interested 
in the " Black Areas" to trace out the crops of the seams through them 
properly, was instructed by the manager for the Company, Mr. Jas. S. 
Hickman, of Amherst, to shew Mr. Barlow all the trial pits sunk, and to 
give him sections of the measures in each, with any other information of 
value, and all the assistance he could in sinking other pits where thought 
necessary. At present the survey is not sufficientlv advanced to speak with 
any degree of certainty regarding the structure of the field or the extent, 
thickness and position of the several seams. The eyidence so far as it goes 
appears to shew that in a distance of about eight hundred yards horizontal 

Number and measurement across the strike of the measures, there are eight seams of 

Seama. workable thickness as under, in ascending order : 

1 13 6 

2 6 

3 2 4 

4 12 3 

5 2 6 

6 a crop : thickness uncertain. 

7 4 shaly coal. 

8 2 



« 



Total 42 7 



. The average dip is supposed to be about 30°, which would give a vertical 
thickness of meajsures from the 13' 6^ seam to the 2' seam of about 1,200 feet 
The dip increases as the seams are followed on their strike to the northward. 
The country is for the most part level and thickly forested, and the rocks are 
much obscured by diift, so that it becomes impossible to trace out the seams 
without the aid of pits and borings. The examination will be continued 
during the ensuing summer. 

The greater part of my own time during the past summer was devoted 
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to observatioiis in tHe gold districts of Nova Sootia, the results of which is 
given in the Report submitted herewith. 

Mr. James Lowe has been engaged during the past season making 
measurements in continuation of the work of mapping the distribution of the 

various bands of crystalline limestone associated with the Laurentian rocks in Latipentjan 

/ rocks of Aigen- 

the northern portions of the Counties of Argenteuil, Ottawa, and Terrebonne, ttufl- Ottawa 

and Terre- 
These measurements are chiefly through unsurveyed lands on the upper waters bonne. 

of the rivers Rouge, North Petite Nation, St Maurice, and Matawin. They 

comprise 167 miles of water, 18 miles of ix>rtages, and 46 miles of offsets, and 

have been plotted on a scale of two inches to one mile. It is not proposed to 

publish this work in its present form, but to include it in a map on a reduced 

scale, which will be prepared for publication to illustrate the distribution of 

the Laurentian limestones. 

Between the rivers Rouge and Matawin Mr. Lowe states that there is Agricultoral 
abimdance of land fit for settlement. The soil is a fine yellow loam, well 
suited for the cultivation of wheat, oats, com, and root crops, as well as for 
hay. The land is likewise well adaptedforgrazmg purposes. 

The timber consists of maple, white and black birch of large size, and in Tiniber 
the swamps, cedar, balsam, spruce, and some pines, though not generally large 
enough for lumber, also abundance of tamarack. 

The outlet from this part of the country will be by the River du Nord 
and St. Jerome, on a circuitous course through hills of Laurentian rocks, but 
the land between the hills is well adapted for settlement. 

East and west of the River Rouge, for an average breadth of two or three Bivor Bouge. 
miles, the land is all fit for cultivation. On the River Maskinong^, a branch 
of the Rouge, excellent soil is found on the limestone bands, extending over 
fully 40,000 acres. 

The outlet from Uiis district would be to Qrenville, by a government road 
through the townships of Arundel and Harrington, on which a single team 
can draw from eight to nine hundred pounds, and a light car can travel from 
Grenville Village to the rear of the Township of Arundel without encounter- 
ing any difficulties. 

The Valley of the North Petite Nation River exceeds that of the Riyer North, 
. ,. • , 111 J xi. • J. PetiteNation. 

Rouge because the limestone bands are much broader, and there is ten 

times as much good land as there is on the Matawin, or upwards of 400,000 

acres. The soil is a similar yellow loam. It is likewise one of the best 

localities for the manufacture of potash in the Laurentian districts of the ^ 

Counties of Ottawa and Terrebonne ; the timber being maple, black birch, 

elm, ash, bass-wood, and pine in abundance, and large enough for lumber. * 

There is a good road from the Village of Papineauville to Lake Simon or 

Bari6re, in the Township of Hart^ell. 



I 
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On and near the limestone bands witHn the townships of Hartwell, 
Ripon, Ponsonby, Bidwell, Kilaly, and Preston, Mr. Lowe estimates that 
there are 100,000 acres of good land not yet surveyed. In the districts 
explored the . rocks are exclusively of Laurentian Age, and consist chiefly of 
orthoclase gneiss with bands of crystalline limsetone. At a few points the 
occurrence of Labradorite was observed. Except the limestone, no minerals of 
economic value were met with. 

Expldrationof With a view of extending our knowledge of the character of the hitherto 

Mr. Richard- 

Bon. unexplored region to the west and north-west of Lake St John, embracing 

the sources of the Saguenay, Rupert's River, the Nodway, the St. Maurice, 
and the Gatineau, and of defining the northern limits of the Laurentian 
System, and ascertaining the probable distribution and mineral chaiucters of 
the newer formations in this northern region, Mr. James Richardson was 
instructed in June last to proceed to Lake St. John, where he had already, in 
1857, made important investigations, and, if possible, to carry a connected 
line of observation thence to Lake Mistassini, including a survey and exami- 
nation of as much of its shores as might be practicable. 

Mr. Richai'dson left Lake St John on the 2nd June, reached Lake 
Mistassini, 250 miles from Lake St. John, on the 5th of August, and after 
surveying about forty miles of what he describes as only one bay of this 
extensive sheet of water, he returned, crpssing the headwaters of the Nod way 
River, by the St. Maurice, and the south branch of the (Jatineau to Ottawa, 
where he arrived on the 28th September, having completed a journey of 840 
miles from Lake St. John. On the 26th of November last, I had the honour 
to submit a preliminary and condensed report of the results of this expedition, 
and I now beg to transmit Mr. Richardson's detailed report, together with a 
reduced copy of the map of the route, comprising about 290 miles of micro- 
meter measurements. 

S«JJP«ii*i^e« The discovery in this northern region of the occurrence of serpentines, 

beariiig strata fossiliferous limestones, and copper bearing strata, like those of the Quebec 
group is a fact of great geological interest, and one which may lead to impor- 
tant and unlooked for economic i*esults ; making it exceedingly desirable to 
obtain further and more accurate knowledge of the extent and distributioas 
of these rock formations in this new mineral region. It is, therefore, proposed 
to extend this exploration during the ensuing summer by endeavouring to 
define the limits of these copper bearing rocks, continuing the examination 
and survey of the shores of Lake Mistassini, and making observations in such 
other directions as time and circumstances may permit, especially along the 
height of land to the south-westward. 
Xn>loratioii8 Mr. H. G. Vennor continued his labours last year in the same section of 

country to which his attention *has been devoted during the previous four 
seasons. His i*eport of the progress made in mapping the distribution of the 
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rock-formations, and of the valuable mineral deposits associated with them, I 
have the honour to transmit herewith, and likewise some im}>ortant notes and 
observations made hist season, in the same section of country, by Mr. Gordon 
F. Broome, F. G. S., on the apatite (phosphate of lime) and mica deposits. 
These notes would have been more complete had Mr. Broome not been pre- 
vented by illness from arranging them himself. 

In the country north of Lake Superior further explorations have been Explorations 
made by Mr. Robert Bell. A preliminary report referring chiefly to the ^ 
physical features of the district examined, has already been submitted, and 
Mr. Bell's detailed report is forwarded herewith. The exploration extended 
over an area measuring about 200 miles each way, and surveys were made of 
all the more important rivers and lakes within the area, partly in Ontario and 
partly in Rupert's Land, including the Pic River, Long Lake, the English 
River, White and Black Rivers, Notawasagawin Lake, and White Fish Lake. 
An examination was also made of the country between Long Lake and Lake 
Superior, and of the Slate Islands. Tracings of the plans of these surveys 
have been supplied for the use of the Department of Public Works. 

During the past year Dr. Hunt has devoted a i)ortion of his time to the Labors of Dr 
examination of the rocks of l^ew Brunswick, in connection with Professor ^"^ ' 
Bailey and Mr. Matthew ; visiting also portions of Nova Scotia for the purpose 
of studying the rocks and of examining the ore deposits and the im[>ortant 
iron works of Londonderry. He subsequently devoted considerable time to 
the study of various points connected with the iron and steel manufacture of 
the United States which it was considered desirable to investigate in connec- 
tion with the iron resources of Canada ; both as regards the prospective sale 
of our ores and the extension of the iron-manufacture in the Dominion. 
Later in the season he visited the salt region of Western Ontario, in oixler to 
continue investigations of the borings, and df the salt-manufacture already 
discussed at length in hLs report of 18G9. In accordance with the suggestions 
there put forward, salt has, within the past year, been found as far southward 
as Warwick. His labors during the winter in the laboratory have been 
given to the examination of the various rocks, minerals, and ores collected by 
himself and the other officers of the survey during the year. 

Mr. Billings has been engaged in examining various new collections of fos- Investigations 
ails, and in studying those of the older formations, principally those of the Lower ^^ Mr. Billings 
Potsdam, from below Quebec, with a view to a general report on the so-called 
Primordial Fauna. Owing to the large number of new species, and the 
difficulty of determining them, this report will require another year's labour. 
It is highly desirable that additional collections should be made, and that 
several, at present undetermined, questions of gi*eat palteontological interest 
should be thoroughly investigated before publication. Among the questions 
here alluded to, the principal are the nature of Eophi/ton, and the determina- 
tion of several new genera of Brachiopods and Trilobites. 
2 
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Paljeontologi- The additions made to the pala?ontological branch of the Museum are 

al collections 

important. The principal of these are the following : — 

1. About 200 specimens from the Clinton and Medina formations, 
presented by Major C. Gi'ant, of Hamilton, Ontario. 

2. A collection of Devonian fossils from Moose River, made by James 
Anderson, Esq., Chief Factor of the Hudson's Bay Corajmny, and presented by 
George Bamston, Esq. This collection is an important contribution, as from 
the remoteness of the locality it must always be difficult to obtain specimens 
which may throw any light on its geology. 

3. About 100 sj)ecies of beautifully preserved fossils from the Upper 
Silurian rocks of Gothland, Swet^len. This collection is valuable for comparison. 
It was obtained in exchange froixi Dr. Gustav Lindstrom, of Gothland. 

4. The skeleton of the fossil whale i^Behhga Verniontana), discovered in 
a clay-pit at Cornwall. A full descri[>tion of this skeleton will be given when 
the necessary means for comi)arison shall have been obtained. It was pur- 
chased from ^Ir. Chas. Pierce, of Cornwall, who is entitled to much credit for 
liis exertions in preserving so valuable a specimen. 

5. A collection of 500 good specimens of Devonian fossils fiH>m Cayuga, 
Ontario, obtained by purchase from Mr. F. De Cew. 

6. A collection of Upper Silurian fossils from New Brunswick, made by 
Professor L. W. Bailey. 

7. A collection of about forty si)ecies of Devonian plants, many of them 
very well preserved, from Professor L. W. Bailey, in exchange. They are all 
from the Devonian rocks of New Brunswick, and include many of the new 
species described by Dr. J. W. Dawson. 

8. A collection cf about thirty si)ecimens of Eophyton from the primoixlial 
i-ocks of Saint John, New Brunswick, from Mr. G. F. Mathew. 

9. A collection of Lower Saurian fossils made by Mr. James Richardson, 
at Lake St. John, containing a number of good specimens. 

10. JVIr. Weston hits largely increased the collections of fossils trom the 
Lower Potsdam rocks. There are now about sixty species known of this 
fauna, but as above stated it will require fui-ther collections in order to report 
satisfactorily upon them. 

11. Among the most iiiq)ortant additions are the specimens of Eophyton 
discovered in Nova Scotia at the Ovens Bluffs, on the Island of Orleans, near 
Quebec, and also at St. John, New Brunswick. Besides the above a number 
of minor additions, have been made to the collectioiLS, and in this resi)ect 
the year 1ms been one of more than usual success. 

Arran'^ement Much work has been done during the winter in the arrangement of the 

of the Muie. ^f^igeum. In the section devoted to economic mineralogy many specimens 

have been odded, and instead of the jn-inted labels hitherto attache<l to or 

acccmi)anying the specimens, it has been thought desirable to mark all the 

ubjects, many hundred in number, with the name and locality wiitten in oil 
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paint on the specimens themselves, or in some cases on the bottles containing 
them. This has required considcmble time and labor, but will render the 
collections more convenient for ^e i)nrposes of study, and obviate all risk of 
confusion from labels falling off, or the specimens being misplaced. 

To illustrate still further the uses of the economic materials, a simce has Economic 

Tic 1 

been set apart for shewing the pi-oducts of their chemical and metallurgical treat- ^^^^^ ' 
ment. Among these will be found a series of specimens shewing the treat- 
ment of copper ores ; also an instructive and pretty complete series illustrating 
the metallurgy of iron and steel, collected in the United States by Dr. Hunt. 

The collection illustrating the scientific mineralogy of the Dominion has Mineralotical 
been re-an'anged, and augmented by the addition of specimens collected durin<» ^P^^'""®^'''- 
the past two years. It is gi-eatly to be regretted that there is not in the building 
a larger and better lighted space available for the display of the specimens 
require<l for the complete illustration of the mineralogy and lithology of tl^je 
Dominion. This want is more esi)ecially felt since the extension of the field 
of the survey has so greatly augmented the materials at our disposal. A very 
large part of the collection available for this purpose is now necessarily kept 
in drawers out of sight, and consequently is not accessible to visitors for exam- 
ination or study. 

Among, the specimens which have been added to the collections are — 

1. A very fine example of the rich auriferous cross-lode discovered at 
Montague, Nova Scotia, in the Montague Mine, presented by the directors. 

2. Three fine specimens presented by Mr. James Cressland, of gold with 
slate and mispickel from the Leaiy lead, Tangier, Nova Scotia. 

3. Two specimens presented by Mr. Thomas McFarlane of the rich silver 
ore from Silver Island, Lake Superior. 

4. A series of examples of the different seams of coal from the Pictou 
Coal field. Nova Scotia, collected by Mr. Edwaid Hartley. 

I have the honor to be, Sir, 

Your most obedient servant, 

A. R. C. SELWYN. 
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PREFACE. 



Fredericton, New Brunswick, April, 1871. 

Sir, — I have the honor to transmit to you, herewith, the Joint Report 
of Mr. Geo. F. Matthew and myself, on the Geology of southern New 
Brunswick, prepared in accordance with instructions communicated to me by 
Sir William Logan, late Director of the G^logical Survey, in the month of 
April, 1868. 

The area to which this Report relates, embraces the greater portion of Remon exam- 
thecopities of St. John and Charlotte, with portions of the adjoining counties 
of King's, Queen's and Albert, or geologically, the metamorj>hic district ex- 
tending from the boundary of Maine, along the northern side of the Bay of 
Fundy, and included between the latter and the great central coal basin of 
the Province. In the study of this region, the authors have, during portions 
of the summers of 1869 and 1870, been accompanied and assisted by Dr. 
T. Sterry Hunt, to whose long experience and extended knowledge of meta- 
raorphic regions they are greatly indebted. 
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IiwtructioiK. Having been enjoined by Sir William Logan to make the geological 

structure of the region committed to us the piincipal part of our work, 
our labors have been chiefly directed to that end. Owing, however, to the 
difficulty attending the examination of the structure of so complicated a 
region, replete as it is with numerous great faults and over-laps, it has been 
found necessary to study its geology in a geneml way at first, before entering 
upon a more accurate and detailed examination. The following Report em- 
braces the substance of these preliminary observations on the geological 
structure of southern New Brunswick, and'i*emarks on the economical geology 
of that portion of the Province, so far as observed by us. 

Snnunary of The Greology of New Bninswick having now for the first time come 

earlier investi- 

gatioDB. within the province of the Greological Survey of Canada, it has further been 

deemed expedient to reproduce here, somewhat fully, the results already 
obtained by earlier observers in this district Such a revision is accordingly 
incorporated with the results more recently obtaineti, and the whole made to 
embody, as far as jwssible, the knowledge which we now possess of the 
geological structure of the region in question. 

It may be proper to state here, that although large portions of the difs- 
trict to which this Report relates, have been examined both by Mr. Matthew 
and myself, other large areas have been more particularly studied by the one 
or the other ; such examinations, however, having been in all cajses followed 
by a careful comparison of the facts ascertained, with a view to a harmony of 
results and the attainment of reliable conclusions. To Mr. Matthew's skill 
and long familiarity with some of the more difficult and complicated regions 
thus considered, the Survey is largely indebted. To the same gentle- 
man T would here express my own sense of obligation for much friendly 
counsel and assistance during the several years in which we have together 
studied the geology of this interesting region. 

Acknowledge- I desire, in conclusion, to express here our united obligations to several 

ments for as- ■ • • n 

sistance. gentlemen, by whom our labors have been facilitated ; more especially to 

Mr. Ohas. Robb, for assistance in draughting plans for field-work ; to Mr. 

Henry Frye, of St. George, for valuable information and assistance in the 

study of the region about Passamaquoddy Bay, as well as for permission and 

aid in gathering interesting suites of fossils from Cailiff (or Frye's) Island ; 

to Capt. J. P. Robson, of Musquash, for information and aid in the exploi-ation 

of the Musquaah Rivers ; and to Dr. Dibblee, of Moore's Mills, for ^^nilar 

services in the vicinity of the latter place. We would also return our thanks to the 

Provincial Secretary of New Brunswick, and the Superintendents of the 

Euroi)ean and North American and the St. Andrew's and Quebec Railways, 

for free passes and other accomodations on their respective routes. 

I have the honor to be, Sir, 

Your obedient servant, 

L. W. BAILEY. 
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INTRODUCTION. 

The District to which the following observations refer is for the most part Repon exam- 
embraced in the more southerly jwrtions of the Province of New Bmnswick, 
including the greater part of the counties of Charlotte, St. John, King's, and 
Queen's, and constituting the hilly and metamorphic region lying between 
the Bay of Fundy and the great central basin of the Province. 

TOPOGRAPHICAL FEATURES. 

The principal topographical features of this region may be described as Topographical 

icaviircs. 

consisting of a series of ridges of moderate elevation, having, with their in- 

eluded valleys, a course a few degrees north of east, or approximately parallel 

to the Bay of Fundy. These ridges, however, are not continuous throughout 

the district, but present a series of overlapping lines which, from a slight 

divergence between their course and that of the coast, are found, in travelling 

westwardly, to gradually and successively approach the latter. 

The most marked of this series of elevations is a tolei-ably regular and S^^^*S^ ^^ 

persistent belt, composed of highly crystalline and granitoid rocks, which. Kind's and 

Q.ueen*8 Coun- 
entering the Province from Washington -County, Maine, extends with buttles. 

little inteiiiiption through the central parts of Charlotte, to the St. John 
River in Queen's County, and again eastward of the latter to the north-eastern 
part of King's County. Almost everywhere rising above the level of the 
surrounding formations, this chain of highlands constitutes a striking feature in 
the scenery of the southern counties. Diveisified b^ numerous lakes of greater 
or less extent, it serves to form, especially in its central portions, the water- 
shed between the streams which di*ain the central basin, and those which, 
like the Musquash and New Rivers, flow southward into the Bay of Fundy. 
It is, however, travereed by several large streams, such as the St. John, Maga- 
guadavic, Digdequash, and St. Croix, which, through tranverse valleys, find 
theii- way from lakes lying northward of the crystalline belt, more or less 
directly to the sea. 

No accurate measurements of tlie height of any parts of this chain have Elevation. 
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yet been taken. It is, however, pi'obably the most elevated as well as one 
of the most rugged ranges of southern New Brunswick. When viewed from 
a distance, its outline is gently undulating, but where cut by transverse valleys. 
Character. as among the Nerepis Hills, and on the New, Magaguadavic and St CroLx 
Rivers, it ofter presents escarpments of a bold and abrupt character. The 
central and southern portions of the chain, rising into sharp hills often nearly 
bare, or encumbered with coarse surface-drift and large granitic boulders, 
afford but little opportunity for cultivation. On its northward side, however, 
the soils are less meagre and more productive, sustaiiung several good 
settlements. 

Northern slate The region which lies northward of the crystalline belt just noticed, 

between the latter and the coal-field, iF comparatively low, and exhibits much 
less diversity in its surface features. Largely composed of slates, often soft 
and readily removed by denudation^ it seldom rises into pix)minent hills, pre- 
senting usually the aspect of a level or gently undulating plateau. Near 
the crystalline belt it is somewhat broken, in several instances rising into hills 
of modemte elevation, among which Flume Ridge, Pleasant Ridge, and Mount 
Pleasant may be mentioned as the most marked ; but northward, near the coal- 
field, it is for the most part low, and its scenery monotonous, Extensive peat- 
bogs and swamps abound within this poi-tion of the region, from which flow 
numerous tributaries of the larger rivers which traverse its area. Where not 
too thin, the soils of this district are good, and many fine settlements are 
included within its limits. 

Maritime Between the great crystalline belt fii-st noticed and the coast, there is, in 

the region Ipng westward of the St. John River, to which the above descrip- 
tion is intended chiefly to apply, no similar ridge of a marked or persistent 
cliardcter. Embracing, however, a large number of geological formations, 
usually greatly disturbed, and rocks very varied in composition and texture, 
it has been remarkably affected by denuding agencies, and now presents 
features of a very irregular and diversified chai'acter. In some portions high 
and broken, iii othei*s it is comparatively low ; its hill-ranges,though conform- 
ing to the genei*al trend of the coast and the high lands of the interior, are 
not unfrequently cut by narrow transverse valleys, having usually a nearly 
north and south course (magnetic) ; while the coast itself, indented with innu- 
merable bays and inlets, confers still greater diversity upon the surface features 
of the district. "Watered by many minor streams, it is also ti-aversed by the 
larger rivers above noted, nearly all of which, after a more or less rapid descent, 
and broken by numei'ous cascades, enter the sea by long fiord-like estuaries. 
These latter constitute so distinguishing a feature of this portion of the coast 
as to suggest a community of origin, and, with the valleys above alluded to, 
seem to mark an area of extensive glacial denudation. The numberless islands 
which skirt the coast, and through which the formations of the main land may 
bo ti-accd more or less continuously, may be in part a i*esult of the Scimo agency, 
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thoagh also largely due to removal by the powerful tidal currents of the Bay 
of Fundy, a process at some points still in rapid operation. 

Yaried in its geological as in its topogi-aphical features, this maritime Capacity for 
tract affords soils of very imequal chai'acter. Though in some parts capable 
of cultivation, it is in others hopelessly barren, and except where water-power 
gives facilities for the timber trade, contains few settlements. In some parts 
presenting only bare flat rocks, and in others extensive bogs and sandy baiTens, 
-while over large areas is spread a coarse covering of drift, the district, as a 
whple, is for agricultural purposes one of the least promising in the Province. 

While presenting some features of resemblance to those of the district 

j nst described, the region which occupies a similar position eastward of the St. EaBtem mari- 

John River is of simpler and at the same time more marked topographical ""^^ 

chaiucter. Besides the ridge above alluded to as forming in Kind's County 

the direct continuation of the great central crystalline belt of Charlotte 

and Queen's Counties, which has its eastern termination at Butternut 

Ridge, thi'ee other ranges of hills form prominent features in the topography 

of this portion of the Province. Of these the most northerly traverses the 

central portion of King's County, and constituting the peninsula of Kingston, 

extends eastwardly with slight interniption beyond Sussex ; between this and 

the ridge first mentioned is included the Long Reach, a lake-like exi)ansion Long Beach 

of the St John River, together with its extension in the Belleisle Valley and Valley. 

that of the Millstreara in Studholm. The second is parallel to the last, and, 

forming the high land in the parish of Portland, extends eastwardly beyond 

the Hammond River to Campbell Lake in the parish of Sussex. Between 

this and the Kingston ridge is the remarkable deju'ession of the Kennebecasis Kennebecaaia 

Bay and River, with a depth of from one hundred to two hundred feet ^*^^y* 

below tide-level in its western portion, where it unities with the valley of 

the St. John, but much shallower, eastward, in which dii-ection it forms a 

broad and open valley connected by tmnsverse depressions with that of the 

Belleisle. 

The valley occupied by Loch Lomond and its associated lakes, and the Loch Lomond 

Valley. 
upper half of the Hammond River Valley, separate the Portland Ridge from 

another, the most elevated in this poi-tion of the Province, which, skirting the 

Bay of Fundy, constitutes the hilly and broken region in the eastern part of 

St. John and Albert Counties. Near St. John, this ridge, terminating 

at Cape Spencer, rises in the eminence called Bloomsbury Mountain. 

Thence extending easterly it embraces the Quaco Hills between Loch Lomond ^"*^ ""^* 

and the coast. It comptises nearly the whole of the parish of St. Martin's in 

St. John County, and much of those of Upham and Sussex in King's. Still 

farther east it traverses Albert County in two or more parallel ridges, term- Caledonia and 

inating in Caledonia and Shepody Mountains. This range, like the crys- ^^®P^^y ^^' 

talline belt in Charlotte and Queen's Counties, embraces several minor and 

subordinate ridges, and constitutes the water-shed of numerous streams, of 
3 
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Rivers. v'hich the principal on the noitheni side are the Hammond River, flowing 

westwardly into the St. Jolm, and tJie Pollett and Coverdale, tributaries of 
the Petitcodiac ; and on tlie south, Black River, Qimco River, &lmon River, 
and others, for the most part broken streams descending rapidly towards the 
Bay of Fundy. The coast along this poi-tion of the Pix)viuce is frequently 
bold and high, and much less indented than that already described westward 
of St. John. 

SolLi. '-^e soils of this, eastern metamorphic distiict present much variety. 

Those of the highlands above described, resting upon crystalline rocks, are for 
the most pai-t meagi-e, though many portions support a vigorous forest growth ; 
some tracts, especially near the coast in St. John County, present features 
similar to those of the corresponding regions west of St. John, being covered 
by bare ledges of sandstone or extensive sj)hagnous swamps; but where 
less altered sediments prevail, as in the valleys of the Belleisle, Kenne- 
bccjisis, Hammond River, and Petitcodiac River, soils of a much moi-e pro- 
ductive chanicter are to be found. The fertility of these soils is greatly 
increased by the large amoimt of calcai-eous matter derived from the lime- 
stone and gypsum beds so abundant in the region, and in the valleys alluded 
to are to be found some of the richest agricultural districts in the Province. 

The i)eculiarities of the several districts above described, botli tojwgra- 
phical and agricultural, ai-e i)artly dependent upon their geological structure, 
and in part ujwn the influences to which .they have been subjected in later 
epochs of theii- history. The consideration of the latter may be deferred 
until a systematic review of the entire surface-geology of the i-egion is pre- 
sented. We proceed to an enumeration of its more impoi-tant geolo<ncal 
features, prefixing thereto a brief synopsis of what has already been done in this 
region l)y earlier observers. 

GEOLOGICAL FEATURES. 

• » 

Labors of Dr. '^^^ ^^'^^ published obsei»vations on the geology of New Brunswick wei-e 

183^1843*^' those of Dr. Abraham Gesner, who, between the yeai-s 1838 and 1843, made 
a geological survey of the Province, and by whom five reports, embodying the 
results of this exploration, were submitted to the Provincial Legislature. 
Reportf. Of tht^se reports, the first treats of the southern border of the Province 

from St. Stephen to St. John, including the islands of Passamaquoddy Bay 
and of the country along the westem side of the river St. John as far noi-th as 
the border of the New Brunswick coal-field. The second describes the coast 
ea.stv.'ard from the St. John River to the Petitcodiac River, the interior valleys 
of King's and Westmoreland Counties, and the eastern and southern parts of 
the latter Count v. The third treats of a re-examination of the i-egion described 
in the second report, and includes also that ])ortion of Queen's County eivst 
and south of Grand Lake. The foui-th report is devoted to a description 
of a part of the region treated of in the first; of the tract along the western 
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boi-der from St. Stephen to Woodstock ; of the country on both sides of the 
river St John from Woodstock to Fredericton ; and of the coal-field from 
Boiestown to •the mouth of the Miraniiclii lliver, and on the principal 
livers in Kent County. The fifth report, which is both topographical and 
geological, describes in a general way the northern part of the Province, 
namely, that part of it which lies north of a line dmwn from Woodstock to 
Bathurst 

In these publications Dr. Gesner desciibed the more ob\ ious f .^atui'es in Resulta. 
the geology of New Brunswick, giving many details of the topogi'aphical and 
agricultural characters in its different portions, and succeeded in effecting a 
partial subdivision of its formations. Two great masses of intrusive gi^anitic Granit<j«. 
rocks were foimd to traverse the Province. Of these, the more northerly 
was traced from the Cheputnecticook Lakes on the western frontier, to the 
Keswick River in York County. A supposed continuation of it was found 
to form the high hills at the sources of the Nepisiquit and Tobique Rivers. 
The second great ridge of intrusive rock was also found to enter New Bruns- 
wick from the state of Maine, at Calais and St. Stephen. It was descnbed 
as extending thence eastward, nearly to the Petitcodiac River in Westmor- 
land Ci>unty. Both of these belts of crystalline ixxiks were referred to as pri- 
mary, and as being flanked on both sides by schistose beds of Cambiian age. Cambrian 
These were described as consisting of slates of various colora, and grauwacke ^"^*^^' 
or fine grained sandstone, and wet e said to rest upon the slopes of the granitic 
ranges. Noi-th-westward of the more northerly of these two gi*eat granitic 
ridges a large area was found to be covered by clay-slates, more or less Calcaieous 
calcai'eous, and holding beds of Hmestone. This group of sediments, which * **' 
was observed both on the river St. John and along the shores of Bay Chaleur, 
was, on the evidence of its organic remains, referred to the Upper Silurian 
period. 

•In the geology of the southern metamoi'phic district Dr. Gesner en- 
coTintered much greater complexities in the relations of the rock-foi-mations. 
He found the great granitic ridge extending across the southern imi-t of the 
Province, to be composed of two belts of igneous rocks, diverse in character ; 
the more northerly consisted of true granite, contjiining mica, and extended Granite, 
from the Cheputnecticook River and Lakes to the St. John River, opposite the 
entrance of Belleisle Bay. The second belt, which lay along the southern side 
of the last, is described as covering an extensive tract in the western part of 
Charlotte County, and pa^ssing through that County to the St. John River in 
King's County ; whence it extended along the western side of this river to 
the entmnce of Belleisle Bay, and crossing at this point into the Peninsula 
of Kingston, passed onward through the eastern part of St. Jolin County to 
Shej)o<ly Mountain, where it terminated. The rocks of this belt were spoken 
of as consistinglargely of syenite and trap, and as having bui-st t}irough,and in ^y^'iite ami 
phices overflowed, the schistose strata to the south of them. Elsewhere the 
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granitic and syenitic belts are described collectively as a range of granitic and 
trappean mountains, running from the Chamcook hills, near St. Andrew's in 
Charlotte County, to Bull Moose Hill, in the parish of Springfield, in King's 
County. 

South of these great masses of intrusive rocks, two groujw of strata, both 
pertaining to the "gi^ywacke system," were said to cross the outlet of the 
St. John River. The lotvennost of these groups comprised limestone beds 
(resting directly upon the syenite), and clay-slates. This gix)up was referred 
to the Silurian system on the evidence of a ^* terehratvlite " figured at page 8 
of the second report. The terebrcUttlite was found in a zone of slates in 
the parish of Portland, which has, of late years, yielded a primordial fauna, 
and may have been a badly distorted Orthisiiia. This shell is said to have 
been also met with in the limestones. These calcareous beds were traced 
eastward to Hammond River, beyond which they were wanting. West of 
the St John River, however, at several points in the counties of St John 
and Charlotte, oth«r limestones were found whidi were referred to tliia group. 
The upper group, consisting of greywacke and greywacke-slate, contained 
" tiHinks of trees," which were evidently those of the Dadoxylon sandstone, in 
the parish of Simonds. 

Still another group of altered rocks, consisting of micaceous, chloritic and 
talcose schists, with sandstones, conglomerates and trap-beds, was recognized in 
the neighborhood of Mispec Harbor and Black River, which,- from the 
evidences of apparent unconformability to the two above named, and the 
absence of organic remains, was pronounced, in relation to them, to be 
" primary." No division of the schistose strata westward of St John was 
attempted by Dr. Gresner, they being designated, collectively, as the grey- 
wacke system or transition series. 

It will be obsei'ved that the more southerly belts of intrusive igneous rocks, 
thus recognized by Dr. Gesuer as stretching across the Province, correspond 
approximately to the great ridges alluded to in our remarks on its topo- 
graphical features. In the valleys and plains intervening between these 
ridges, and partly covering their slopes, non-crystalline rocks were found, 
consisting, for the most part, of sa ndsto nes and conglomerates, with some beds 
of shale. In the largest of these depressed tracts, namely, that contained 
between the convei-ging ridges of the two more noi'therly belts, (the one 
extending from the Cheputnecticook Lakes towards Bathurst, and the other 
from St. John to Sprhigfield in King's County), these rocks were found to be 
usually of a grey color, and not unfrequently to contain remains of plants 
Carboniferous, and seams of coal. Tliey were, on this account, con'cctly refeiTod to the 
Carboniferous period, and were shown to occupy most of the gi^eat central plain 
of the Province — a tri>mgular area having its apex near the Oromocto Lake, 
and its base along the Gulf of St Lawrence. This coal-field was found to 
include much of the Counties of York, Sunbury, Queen's, Northumberland, 
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Kent and Westmorland, connecting in the latter with the coal-fields of 

Nova Scotia. The largest of the coal seams observed in this area was that Coalseanui. 

of Grand Lake in Queen's County, measuring twenty-two inches in thickness. 

Around the border of the coal-field and near its centre, sandstones of a Bed sand- 
bright red color were f»und to occur, and occasionally beds of limestone. Tliese 
limestones, which are fossiliferous, were correctly referred to the base of the 
Carboniferous system. The red sandstones, however, except those crossing 
iJie St. John River at Hampstead, were supposed to be of more recent origin, 
and with similar beds, which were found to occupy much of the valleys of the 
Belleisle, Kennebecasis and Petitcodiac Rivers, (where they were also associated 
with limestones, together with gypsum beds and saline springs,) were termed Suppoaed age. 
the New Red Sandstone formation, while the red sediments of Hampstead 
were classed as Old Red Sandstone. A study by Sir Charles Lyell, of the 
similar gi'oup in Nova Scotia, subsequently led to a determination of the true 
position of these sandstones and associated calcareous and gypsiferous beds, 
they being near the base of the Carboniferous system. Deposits of New Red 
Sandstone were also recognized by Dr. Gesner along the coast of the Bay 
of Fundy, and on the Tobique River, in the northern part of the Province. 

At page 4, of his foui'th report. Dr. Gesner expresses his intention of pre- 
senting with that report a Geological Map of New Brunswick, embracing the Greological 
results obtained up to the end of the year 1841. No such illustration of Dr. GalnOT Sil 
Gesner's work is now known, but there is a large manuscript map, enlarged 
from one compiled under the direction of the Hon. John Simcoe Saunders, 
formerly Sunseyor-General of New Brunswick, now in the possession of the 
directors of the Mechanics' Institute, of St. John. This map has been colored 
in accordance with the geological views of Dr. Gesner, but only represents 
the ground covered by his fii-st three reports. It is highly probable that this 
map was prepared by him, and may have been the one refeiTed to in his 
fourth report. In some respects it is more accurate than the one subsequent- 
ly put forth by Dr. James Robb, of King's College, Fredericton ; as, for in- 
stance, in the outlines of the granitic belt extending from St. Stephen to 
Hampstead, on the St. John River; and in the fact that the sandstones, slates, 
etc., along the south side of the syenitic and trappean belt, near the Bay of 
Fundy ,which Dr. Robb subsequently colored ajs XJpi»er Silurian, were called by 
Gesner the gi'ey wacke system, in " part Silurian." 

The map published by Dr. Robb, which was the first published geo- Map of Dr. 
logical map of the Province, having been issued in 1850, with the report of * 
Pix)f. J. F. W. Johnston on the agiicultural capabilities of New Brunswick, 
was based upon the data obtained by Dr. Gesner, con*ected and supplement- 
ed by Dr. Robb's own observations during the six years succeeding the 
completion of Dr. Gesner's sui'vey. In it considerable progi'ess was made in 
distinguishing both the limits and chai'acter of the several groups. The 
outlines assigned to these formations, which were described as to a 
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great extent conjectural, coincide, for the most part, with the descriptions 
given in Dr. Gesner's reiwrt. In presenting this map, however, Dr. Robb 
made two very important observations ; first, that most of the red colored 
sandstones, with and without gypsum, which Dr. Gesncr had supposed to be 
newer than the coal • formation, were really below the productive coal- 
measures, being probably of the age of the Mountain Limestone, or per- 
haps Devonian ; and, secondly, that a great part of St, Jokn, King's and 
Queen's Counties, described by Dr. Gesner as trappean, was, in reality, 
largely composed of slates, though much altered and disturbed by igneous 
action. In the same report in which these obsei*vations were made, a more 
concise and accurate description of the coal-field is given by Dr. Robb, with 
especial reference to its productive capacity, and correcting the greatly ex- 
aggerated views previously eutertainetl. 

The later labors of Dr. Robb would probably, if published, have 
added much information upon the geology of New Brunswick ; but, in the 
absence of further publications, great uncertainty continued to be felt with 
reference both to the age and position of the formations, more particularly in 
the southern portion of the Province, and it was not until the year 18G1 
that the study of the rocks in the neighborhood of the city of St. John, by 
affording a basis of compaiison, began to throw a more certain light upon 
the geology of this little undei-stood region. The study was begun and pro- 
secuted chiefly by Mr. G. F. Matthew and Mr. C. F. Hartt (the former one 
of the authors of tlie present report), through whose laboi-s a separation of 
the sediments about the city of St. John into several distinct groups was 
effected, one of them being characterized by a well-marked fossil flora. The 
first description of these gi*oups was presented by Dr. Dawson, in a paper 
"On the Precarboniferous Flora of New Brunswick, Maine, and Eastern 
Canada," (Canadian Naturalist, May, 1861), in which, also, the age of the 
plant-bearing stmta was referred to as probably XTpi^r Devonian. In a 
subsequent paper, by the same author, " On the Flora of the Devonian 
Period in North-eastern America," (Quarterly Journal of the Geological 
Society, London, 1 862;, a fuller analysis of tlie entire series is presented. The 
strata were divided into eight pi'incipal groups, and full descriptions of 
the fossil plants contained in the upper beds were given. These, constitut- 
ing Nos. 2 and 3, were described as consisting for the most part of grey and 
dark grey shales, flags and sandstones, overlaid by coarse fmg mental beds 
(No. 1) of red, purplish and greenish colors, and resting ujx)n simihir coarse 
bods of i*eddish color, associated with tnipi)ean and tufiiceous rocks (No. 4). 
The collective thickness of these groups, based upon approximate estimates 
of Mr. Matthew, was givou as 7,200 feet. Beneath these were found 400 
feet of fine darl: colored shales, with layers of cone-in-cone concretions (No. 5), 
and 3,000 feet or more of linr.l grey, somewhat micaceous shales and flags, con- 
taining lingulae, v.orni-buiTows, and tmcks of animals. These constituted 
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group 6 ; No. 7 was described as consisting of wbite and gvey crystalline oi<jep tonnar 
limestones, etc., 600 feet or more in thickness, beneath which was an unknown "*'^- 
thickness of gueissose and metamorphic beds, with bands of quartzite and 
slate. No definite age was assigned to the deposits underlying the plant-beds, 
but it was supposed that they might l>elong either to^the Lower Devonian 
or the Silurian. Many details of these several groups are contained in the 
ai'ticles I'eferred to, together with several sections constructed by Mr. Matthew. 
In the year 1863, the gentleman last named, in an article entitled 
" Observations on the Geology of St. John County, N. B." (Canadian ^^' J^" 
Naturalist, August, 1863), after a more minute investigation of the 
deposits referred, to, made a partial recasting of the groups of Dr. Daw- 
son, substituting local names for the numbers previously employed, and giving 
many additional particulars of the chai-acter aud distribution of the several 
formations, with a geological majr of the vicinity of St. John, and an 
accompanying section. As this paper has been to a great extent the basis of Recasting of 
subsequent exploi-ation in this region, it is here reproduced : — fonnataons. 

Portland Series, (Nob. 7 and 8 of Dawson), thickness unknown. 
Gia-nite and syenite, mica-schist and gneiss, limestones, clay-slates 
and sandstones. Fossils : fragments of plants in the upper beds. 

CoLDBROOK Group. (No. 6 of Dawson, in part), thickness 3,000 feet or 
more. 

a. Greenish-grey slate, stratification very obscure. 

b. Bright i-ed slaty conglomerate and daik red sandy shale. , 

c. Reddish conglomerate and grit, hard gi'ey sandstone. 

St. John GRorp. (Nos. 5 and 6 of Dawson, in part) ; thickness, 3,000 
feet or more. Several zones of soft black and dark grey finely 
laminated shales, alternating with zones of coarser grey slates, 
containing numerous thin beds of fine grained sandstone. Fossils : 
Lhujulay a conchifer, annelids, coprolites. 
Bloomsbub¥ Group. (No. 4 of Dawson). Thickness, 2,500 feet. 

a. Basalt, amygdaloid, ti*ap-ash, trap-ash slate ; some beds of 

conglomerate. Thickness, 2,000 feet. 
h. Fine grained red clay-slate ; reddish-gi*ey conglomei*ate. Thick- 
ness, 500 feet. 
Little River Group. (Nos. 2 and 3 of Dawson). Thickness, 5,200 feet. 
a, " Dadoxylon sandstone " ; grey sandstone and grit, with dark 
grey shales, sometimes graphitic. Thickness, 2,800 feet; 
Fossils : numerous i)lants, several crustaceans, wings of 
insects, etc. 
6. ** Cordaite shales " ; grey, gi-eenisli aiid red shales ; reddish 
and grey sandstones, grits and conglomei-ates, alternating with 
the shales. Thickness, 2,400 feet. Fossils : CordaiteSy Catamites ^ 
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Stiyniaria, ferns, etc., for the most part identical with those 
of the preceding section. 
? Granulite or granitic sandstone, micaceous slate, tra}>-a8h. 
MisPECK Group. (No. 1, of Dawson). Thickness, 1,800 feet. 

a. Coarse sab-angular conglomerate. 

b. Fine grained purple clay-slate and grits, surmounted by slate- 

conglomerate. 
? Red and green slate, basalt (stratiiied)'? 
servationB. " Th® above synopsis is based upon the appearances presented by these 

different groups in the immediate vicinity of St John, and for a short 
distance to the eastward, in the direction of Black River. Besides many 
topographical and geological details of this district, a jmrtial synopsis ot the 
Carboniferous formation, as seen in the Kennebecasis Valley and upon the 
coast, was at the same time presented, two divisions being recognized, viz. : (1) 
a lower, consisting of coarse red conglomerates, red sandstones and red 
shales, containing Algae and stems of land-plants, and (2) an upper, compris- 
^g gi^y sandstones and grey and brown shales, the latter containing 
characteristic Lower Carboniferous forms. These Carboniferous beds were 
found to lie unconformably over the higher members of the Def^onian series, 
as well as over the inferior groups, and to be themselves overlaid at one 
lK>int by bright red sandstones, holding fragments of coniferous wood, referred 
to the New Red Sandstone period. 

In the same year in which the above cited paper of Mr. Matthew 
Prof Bailey appeared, a some what cursory examination of the condition of the mining 
^^^- industries of the Province was made by Prof. Bailey^ on behalf of the 

Lieutenant-Groveraor. In the report of these observations **on the Mines 
and Minerals of New Bi-unswick" (Frederictoij, 1864), no attempt at 
investigating the geological sti-ucture of the region was made, but in a paper 
entitled " Notes on the Geology and Botany of New Brunswick" (Canadian 
Naturalist, 1864), some facts were presented bearing upon the geological 
structure of the northern poi'tion of the province, obtained during a canoe- 
exploiution of the Tobique and Nepisiguit Rivers. These sti^eams wei^ 
found to have theii* origin among a high range of hills, composed in part of 
i-ed granulitic and feldspathic rocks, and in part of a grey syenitic gneiss, 
the Tobique flowing thence tlux>iigh a country occupied chiefly by 
calciferous slates, probably of Upper Silujrian age, and covered by a con- 
siderable outlier of red gypsiferous sandstones of. the Cai'boniferous period ; 
while the Nepisiguit, flowing south-easterly, was also found to traverse a 
district of slaty rocks, probably older than those last mtntioned, but of au 
uncertain age. These slates, near the town of Bathurst, were described na 
resting upon the flanks of granitic ridges, which were supposed to be con- 
tinuous, as represented in the geological map of Dr. Robb, with those of 
York County and the Maine frontier. 
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In the following year, the author of the papers last cited having been 
commissioned by the Provincial Government to caiTy on the work of 
geological exploi-ation, the study of the southern metamorphic district was 
resumed. In association with Messrs. Matthew and Hartt, a ^^^^^^^^^^^^^^'^^^ 
of the country lying eastward of St. John and near the coast was effected, 1865. 
and further information obtained as to the character and distribution of the 
several groups previously recognized near that city. Of these groups, the 
** Portland" was found to extend eastward for some distance beyond the 
mouth of the Hammond River ; the " Coldbrook" and " St. John" groups • 
to be of much wider distribution, the former extending eastward towards 
Albert County, and for some distance including the latter within a 
synclinal fold; while overlying these Coldbrook rocks, the Devonian 
sediments and their supposed equivalents in a metamorphic form were found 
to be widely distributed. Carboniferous and Lower Carboniferous beds were 
at the same time distinguished at several points along the coast, as well as 
in the great basin of the Kennebecasis and Petitcodiac Kivers, and the 
existence of the New Red Sandstone formation at several localities confirmed. 

One very important result of the explorations referred to was the FomLIs in St 
discovery of a well -characterized fauna in the dark shales near the base of the 
St John group. Trilobites had been previously observed in rocks of this 
formation, and uhconformability between this and the Devonian series 
suspected ; but it was not until an examination of the fossils obtained at this 
time had been made by Prof Hartt, that the age of these rocks was 
definitely fixed as being Piimordial, and as representing a Silurian horizon 
lower than had previously been recognized in America. A preliminary 
notice of this remarkable fauna first appeared in the report of the survey 
now imder consideration. By establishing a new hoiizon, the relations of 
the associated beds becani?^ moi-e evident, and the probable Eozoic age of ^j^ ^^^^^ 
the underlying Portland and Coldhix>ok rocks was suggested, the former being 
regarded as probably Laurentian, and the latter as Huronian. These con- 
clusions ap{)eared to be confirmed by the general lithological characters of 
the groups referred to. 

In the same report, but as the result for the most part of the ^lersonal 
observations of its author, additional information was given as to the nature 
and relations of the formations further inland, over much of King's County 
as well as over portions of Charlotte, Queen's and York Counties. A band 
of rocks, consisting to a great extent of pale grey gneisses, felsites and 
slates, associated with considerable masses of intei*stratfied diorite, and 
characteiized by the frequent occurrence of chlorite and epidote, was dis- 
tinguished as occupying much of the peninsula between the Kennebecasis and 
the Long Reach of the St. John River, extending eastwardly towards Sussex, 
and connected j)robably in a westerly direction, with similar rocks observed 
by Mr. Matthew about New River in Chaiiotte County, This belt wa^ 
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described under the provisional name of the Kingston series, and, mainly on 
the ground of lithological resemblance to the rocks in the Upper Silurian hills 
of Nova Scotia, together with the occurrence of fossils of that age at Frye's 
Island, in the probable extension of these beds, was doubtfully refen^d to 
the latter horizon. With these Kingston rocks was associated, with some 
hesitation, a series of sediments distributed along the north side of the Long 
Reach of the St. John River, and thence extending eastwardly through the 
parishes of Kars and Springfield towards Butternut Ridge. These latter 
were found to present much diversity, and, though described with the 
Kingston rocks as probably Upper Silurian, the resemblance borne by some 
portions of the series to the schistose rocks along the ©astern coast of St. John 
County was at the same time commented on. 

The schistose rocks, thus provisionally associated with the Kingston series, 
were found to rest in the valley of the Nerepis River, upon the southern flank 
of the great granitic belt pointed out by Dr. Gesner as extending through this 
legion from the state of Maine to the St. John River at Hampstead. Some 
comparisons of these crystalline rocks with those of the great granitic belt of 
York County were instituted, and.on the ground of their relations to the sur- 
rounding stratified series, and their resemblance in this respect to the granites 
of Nova Scotia, (which, according to Dr. Dawson, penetrate the Upper Silurian 
and Lower Devonian formations of that Province,) were looked upon as having 
been probably intruded at or towards the close of the Devonian age. The 
series of schistose rocks, recognized by Dr. Gesner as lying along the northern 
flank of this crystalline belt, was at the same time found to consist (as seen 
at Hampstead and other points farther west), to a great extent of slates, usu- 
ally highly micaceous, and their thickness was estimated at about five thousand 
feet. These slates, bordering the coal-basin on the south, were supposed to be 
somewhat older than those of the Kingston series, and under the designation 
of the " Mica-schist formation" were compared with those which, on the north- 
ern side of the coal-basin, extend through the county of York into the state of 
Maine. From those of Queen's County, however, the latter were found to 
differ in being less micaceous, and in the occurrence with the slates of numer- 
ous intercalated beds of fine grained sandstone or quartzite, in these features 
more nearly resembling the rocks of Primordial age in and near the city of 
St. John. These slates and quartzites of Yoik County were described as 
resting upon the gi*eat central crystalline belt of the same county, and with 
the latter, were supposed to be continuous across the Province, from the 
frontier of Maine to the Bay of Chaleur&, near Bathurst, as previously repre- 
sented in the map of Dr. Robb. 

In addition to the observations above noted, the report under consideration 
embraced a general view of the Carboniferous basin ; a minute synopsis by Mr. 
C. F. Hartt of the Devonian plant beds of Lancaster, St. John County, together 
with a list, by the same writer, of the fossils of New Brunswick ; and finally 
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notes on- the topographical features, agricultural capabilities and useful mineials 

of the several formations. A map and seveiul sections, illustrating the structure Map and Sec- 

of the southern matamorphic region, accom[)anied this report. Simultaneously 

with its publication, a summary of the results therein contained, with some M^t^ew '' 

additional facte and general remarks, was published by Mr. Matthew in the l^^- 

Quarterly Journal of the Geological Society of London (Norember, 1865), in 

a paper on " The Azoic and Palaeozoic rocks of Southern New Brunswick." 

In the same year (1865), Prof. H. Y. Hind, under the direction of the 
Provincial Government, submitted to the Legislature a " Prdinainary Report ^j^^^^^' 
on the Geology of New Brunswick, together with a Special Report on the 
Distribution of the Quebec Group in the Province." To the latter horizon 
ware referred, on lithological and stratigraphical grounds, two great belts of ^^J^JoSb.^'**' 
schistose rocks previously described as Cambrian by Drs. Gleaner and Robb, 
and already noticed as traversing the central portion of the Province on 
either side of the granite ridge of York County. Details of the distribution of 
these slates and granites, tending to show the existence of several parallel 
belts of the latter, were furnished by Prof. Hind, together with some observa- 
tions on the supposed Upper Silurian rocks of the Tobique and Upsalquitch 
Rivers. 

So much had been accomplished in the study of the geological structure Acadian Greo- 
of New Brunswick, when, in the year 1868, there appeared a second edition igcs! 
of the Acadian Greology of Dr. J. W. Dawson. Combining the results obtained 
by the different observers whose labors have been mentioned above, this work, 
so far OS regards the geology of New Brunswick, may be considered as 
embiucing the extent of our knowledge prior to the commencement of the 
work of the present survey. Besides containing in a condensed form the 
results of previous investigation, this edition of the Acadian Geology acquired 
a special interest and value as presenting for the first time a full and elaborate 
synopsis of the remarkable fossil flora of the Devonian period, and the no 
less remarkable faiina of the Primordial period disclosed in the schistose beds 
in the vicinity of the city of St. John. 

A new and beautifully executed geological map of the Provinces of Nova Map. 
Scotia, New Brunswick and Prince Edward Island accompanied this second 
edition of the work of Dr. Dawson. 

The observations which follow are for the most part based upon the 
results obtained by the authors during their exploration of the southwestern 
counties in the summer of 1868, and portions of the summei-s of 1869 and 
1870. Witli these, however, is combined a summary of our present know- 
ledge of the character and distribution of the same formations as previously 
studied to the east of the St John River ; while both are supi)lemented and 
corrected by the observations of Dr. T. Sterry Hunt, made in connection 
with one of the authors during portions of the two last seasons mentioned above* 

The following geological formations are believed to be represented within mAtions. 
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the area to which, these observations refer, and are described in the succeeding 
pages in the order in which they are here enumei'ated : 

Laurentian (including rocks similar in mineral composition to those of the 

Labrador Series), and an Upper Series connected therewith. 
Huronian. 

Lower Silurian — (St. John Group.) 
Upper Silurian. 
Devonian. 
Intrusive Granite. 
Perry Group. 
Lower Carboniferous. 
Carboniferous (or Coal Measures.) 
^Triassic, or New Red Sandstone. 

In addition to the above formations, of which the age may be considered as 
established, there are also several large groups of strata, the position of which 
is not yet fixed. These are the. mica-schists of Charlotte County, the Mas- 
carene series of the same county, and th9 Pre-carboniferous rocks north of 
the granite hills in Queen*s and Charlotte Counties. They are described 
immediately after those divisions to which they appear to bear the nearest 
resemblance. 



THE LAURENTIAN SYSTEM. 



Original des- The existence in southern New Brunswick of rocks older than those of 

cnption. ^y^^ Silurian series, and probably equivalent to the great Laurentian system 

of Canada, was first asserted by us in the year 1865; the highly metamorphic 
strata which occupy the parish of Portland, and appear to underlie the dark 
slates and quartzites of the neighboring city of St. John, being at that time 
refeiTed to this horizon, in consequence of the discovery in an overlying series 
of fossils characteristic of the Primoixlial Zone, as well as on account of a 
general resemblance in lithological characters between these more ancient iXKiks 
and those of the Laurentian system. Tlie strata in question were found to 
consist to a great extent of granitic and syenitic gneiss, associated, however, 
with a great mass of crystallitie limestones, with silicious and graphitic beds, 
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the whole apparently constiuiting one series, and separated from the piimor- 
dial beds by an accumulation of trappean and tufaceous* strata, which were 
supposed to be of Huronian age. 

This ancient assemblage of altered rocks, fii-st described by Mr. Matthew Distribution 

. , _ _ , . , , J in St.John 

under the name of the Portland group, was in the year above named Co. 

shown to occupy a belt of land about forty miles in length, and from two to 

eight in width, lying to the north and north-east of St. John, constituting a 

somewhat elevated and broken tract of country, overlaid to the south 

by Huronian, Primordial and Devonian strata, and on the north by Upper 

Silurian and Carboniferous sediments. Besides forming much of the Narrows 

of the St. John River, this series was described as including the greater 

portion of the country lying westward of this stream — about South Bay and 

the peninsula of PLsarinco — and as thence extending westwardly towards the 

county of Charlotte. 

In addition to the tracts referred to in earlier publications, several other other axwt. 
areas have since been i-ecognized, in which the lithological charactera of the 
strata exhibit so many features recalling those of the supposed Laurentian 
i-ocks in St. John County, that we are inclined to refer them to the same 
ancient system. The largest of these areas is to be seen in the western part 
of Charlotte County, where it appears to constitute much of the high land 
north of Passamaquoddy Bay, and, though partly covered with later sediments, 
is connected with an area of similar rocks near the towns of Calais and 
St. Stephen. A second region, in which such strata are met with, includes 
portions of the parishes of Petersville and Hampstead in Queen's County, 
and that of Springfield in King's county. 

The rocks in the Laurentian area near the city of St. John are arranged 
in three principal belts, in each of which the constituent masses of sediment 
have characters which distinguish them from those in either of the others. 

The more northern of these belts, which is also the more extensive, and Arrangement 
apparently the oldest, consists chiefly of compact fine-grained granite and Co. northern 
gneiss, with very obscure lamination. The rocks in this tract are mostly of 
a gray color, varying to red when there is much orthoclase feldspar, and to 
shades of green when hornblende is abundant. They have been observed 
on both sides of the St. John River, near its mouth, whence they extend 
eaatwardly into the parish of Sussex, in King's County, and westwardly 



*At the date of the publications referred to, the aspect of these Huronian rocks was 
looked upon as indicating a volcanic or semi-volcanic origin. Dr. Hunt, however, who 
has recently examined them, is of opinion that most of the rocks which we have desig- 
nated as tufaceous, or composed of trap-ash etc., and which are fine grained dioritic and 
petrosilicious sediments, are probably not of volcanic origin, but result from peculiar 
conditions of deposition. This remark will apply to most of the rocks described under 
such names in our previous publications. 
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Second belt. 



Third belt. 
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through the northern part of the parish of Lancaster to Musquash village and 
Lepreau Harbor, in Charlotte County. At several points along the northern 
edge of this belt of rocks, as at Long Island, in Kennebeoasis Bay, and near 
Quispamsis Station on the European and NoHh American railway, there are 
limestone beds of considerable thickness, which rest upon the gneiss. These 
dip to the northward, but whether they are contained in the gneiss, or 
represent the great limestone beds on the southern side of it, has not been 
ascertained. 

The next gi'^at belt of rocks in tliis supposed Laiirentian area consists 
chiefly of crystalline limestones and quartzites, with silicious beds of gray 
and black colors. Along its northern side it rests upon the great gneissic band 
above mentioned, but at its southern margin it is divided from the third belt 
of Laurentian rocks by a line of fault at those points where the contact 
of the two groups has been observed. This limestone and quartzite formation 
extends from Menzies Lake, in the parish of Lancaster, St. John County, 
on the west, to and beyond Hammond River, in the parish of Hampton, King's 
County, on the east. Its relations to the two great masses of Laurentian 
rocks which flank it on either side are not yet clearly imderstood. It beara 
much resemblance in the nature of its sediments to the strata of the upper 
series (Div. 5, 6 and 7 below) of the third belt of rocks in the area under 
consideration ; but it has not yet been ascertained whether the several groups 
of limestone, mica-schist, quartzite, tkc., in each, correspond in aspect, thick- 
ness and position. The third belt of rocks, just mentioned, is better known, 
both as regards its structure, component parts and relations to the overlying 
Huronian and Silurian sediments. The main divisions of it are as follows : — 



Lower Sbribs: feet. 

1 . Gray gneiss, Bome portions of which enclose massea of darker gray 

gneiss, often two feet or more in diameter. The thickness of this 
mass is unknown, as it is cut off by a fault at its contact with the 
great body of limeRtone and quartzite to the northward of it, but 
it is probably equal to the aggregate thickness of the two follow- 
ing divisions, 

2. Reddish-gray gneiss, with much red orthoclase feldspar 1,500 

3. Dark gray gneiss, mostly with gray or greenish triclinic feldspar, 

with beds of syenite and coarse diorite containing disseminated 
magnetic and titaniferous iron 1,000 

4. Gray granitoid chloritic gneiss, with little or no mica (not recog- 

nized east of Musquash.) 

Upper Seriks : 

5. Dark gray limestone and cream-colored dolomite, with patches of 

pale green serpentine ; and schistose chloritic gneiss 260 

6. Gray quartzite, gray rusty-weathering quartzose gneiss ind mica- 

schist, and dark gray diorite 
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7. Gray and dark gray limestone and gray (rusty and gray-weathering) feet. 
argiUite, both alternating with beds of fine dark graydiorite and 
black graphitic shale 700 

The strata of this third belt of crystalline rocks may be well seen in the 
lower portion of the Narrows of the St. John River at and below Indiantown, 
and at the Straight Shore in Portland. The lower gneissic portions of the 
group re -appear to the westward along the road from Spruce Lake to Musquash, 
while the limestones and the quartzites of the upper series are well exposed on 
the eastern shore of the peninsula of Pisarinco. Both portions cross the latter 
to Musquash Harbor, of which they form the eastern shore. On the west 
of that indentation they are represented only by narrow ridges extending 
sOath-westwardly towards the coast ; the intervals between the ridges being 
occupied by Devonian(?) sediments. 

We may here remark that the area to which the foregoing descriptions Southern 
apply, embraces all to which the name of the Portland group has been Charlotte 
assigned in earlier publications. Beyond this district, to the westward, near 
the coast, we have failed to recognize any rocks which are probably refei'able 
to the Laurentian sjrstem, unless such be the age of certain beds occurring 
on Frye's Island, L'Etang Peninsula, and in the headlands of Mace's Bay, 
which correspond in a]>pearance with Divisions 5 and 6 of the above synopsis. 
At L'Etang there are limestones and quartzites, and on Frye*s Island princi- 
pally limestones, these including magnesian as well as ordinary limestones, and 
in some parts holding considerable quantities of a pale green translucent 
compact idocrase, which has been mistaken for 8eri)entine. These beds 
resemble the series of rocks near the Suspension Bridge over the St. John 
River, and those of Pisai'inco Cove and Musquash Harbor. 

It has been stated that in addition to' the areas already noticed, large 
tracts of country, composed of rocks apparently referable to the system under 
consideration, have been observed at several points farther inland, in Charlotte, 
Queen's,and King's Counties. These rocks, which are generally granitic and 
sometimes gneissoid, have in all previous descri|9tions and maps of the region 
in question, been confounded with the very dissimilar granites of the Nerepis 
Hills, and have been represented as forming with the latter a belt of nearly 
uniform width, stretching from the western frontier to the St» John River, in 
Queen's County. Closer examination, however, of this granitic belt has 
revealed much diversity in its characters, and made it evident that crystalline 
rocks at least two types are represented among its membera. Of these, 
one approximates in character to the Laiu^ntian rocks, the other is composed 
of inti-usive granites. 

The largest of the areas occupied by rocks of Laurentian aspect Central and 
is that of south-western Charlotte County, an extensive broken tract of country charlotte, 
lying for the most part north of Passamaquoddy Bay. Besides covering a 
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Characters. 



Stratified 
diorite. 



Ser|)cntiiie. 



lai-ge part of the parishes of St. Andrew's and St. Patrick — ^the northern 
boundary from Waweig Bay and Kiver on the west, to beyond the Clarence- 
Hill Settlement on the east, while that on the south extends from the St. 
Croix River, below the bay last named, nearly to the falls at the mouth of the 
Digdequash River — several smaller ai*eas of similar rocks have been observed 
to the westward, about St. Stephen, Calais, Milltown, and Baring, and north- 
east of the first-named town, on the Dennis stream. The gneissic rocks are in 
these various areas surrounded and partly covered by mica-schists, quartzites 
and ai^gillites of uncertain age,' to be presently desc ribed, through which 
they rise in several small detached islets. 

The rocks supposed to be of Laurentian age in the districts of which the 
limits have just been given, though remarkably imifonn over large areas, 
exhibit, nevei-theless, some diversity. They are everywhere crystalline and 
granitoid, but while true granitic gneisses are sometimes seen, they are usually 
of limited extent, the prevailing rocks being a syenitic gneiss and diorite. 
In color, they are usiuJly some shade of dark gray or greon, but with these 
are sometimes associated lighter colored beds, as on the St. Andrew's 
railway, at Oak Point on the St. Croix River, and elsewhere. Granites or 
syenites with red and flesh-colored feldspars are occasionally seen over the area 
occupied by these rocks, and about the Upper Bocabec Lakes appear to be of 
considerable extent j these ap]>£ar to be bosses of intrusive granite, which is 
abundant, both to the east and west of the district now under consideration. 
In texture, also, the supposed Laurentian i*ocks of southwestern Charlotte are 
somewhat various, being in some parts fine and even-grained, with an evident 
lamination, while in others they are coarsely crystalline and porphyroid. 
At several points, as about MilltoWn and Baring, and near the Roix Station, 
on the St. Andrew's and Quebec i-ailway, these gneisses present the appeai*- 
ance of numerous large irregular masses or boulders of fine texture and 
dark gray color, enclosed in a light gray granitoid and porphyritic matrix. So 
abundant are these enclosed masses, and so irregular and diversified their shape, 
as often to present the appearance of a network of light gray veins in a 
darker colored rock. In sop^e portions, however, a bedded structure is more 
apparent, and at one point a light gray granitoid and porphyritic gneiss was 
observed, in which, besides dark syenitic masses, a distinct pebble of conglom- 
erate was contained. We cannot doubt that much of the rock under consi- 
deration is stratified, but among these altei-ed and crystalline sediments it is 
highly possible that granites of eruptive oiigin may also be included. 

Just norih of the town of St. Stephen, and occupying a position between 
the syenitic gneiss of the latter, and the micarschists and quartzites which 
appear to overlie them, are limited outcrops of dioritic rock which differ in 
many respects from any strata that we have met with elsewhere. These 
are of a very dark, almost black, color, with a very evident and reguU^r 
stratification, often including thin layei-s of dark groeu serpentine, while in 
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the mass of the rock, besides white feldspar and hornblende — the latter pre- 
dominating — crystalline masses of diallage are occasionally met with. These 
rocks, which have been exiimined in situ by Dr. Hunt, and by whom the 
seii>entines have been found to yield both chrome and nickel, are apparently 
connected with- the uirterlying syenitic gueiss rather than with the schistose 
ixxsks which succeed them to the northward. 

Too little is yet known of the relations and composition of the rocks of Comparison 
Charlotte County just considered, to institute comparisons l)etween tliem and ^^ j^hn Co. 
the members of the Laurentian system in St. John County. It may, how- 
ever, be noted that limestones which occur, though sparingly, in the lower 
series of Lauren tian rocks of St. John county, have not yet been met with 
in the gneissic tract of western Charlotte. 

It has been stated that in the latter distinct the gray gneisses are some- 

* 

times associated with reddish granitic rocks, which are supposed to be similar 

to those which constitute tho high hills about tlie Nerepis River. Between the 

Digdeqnash and that stream, these reddish rocks were the only granites 

observed, but in tracing the crystalline belt eastward of the Nei-epis, dark 

syenitic i-ocks are again met with in the broken country north of the Long 

Reach of the St. John River, and are well exposed in the parishes of 

Petersville and Hampstead, in Queen's County. Where first seen in Peters- Queen's Co. 

•yenitea and 
ville, they consist of coareo grained syenitic and dioritic rock, associated granite. 

with dark olive-gray micaceous quartzites, but at Hampstead, where they 

have been quairied for many years, the rock is a line' an' I even grained gray 

gi*anite, consisting of whitish orthoclase, quariz, and black mica. 

Within the gi'ay rock are contained numerous dark colored blotches, some of 

which are unmistakeably pebbles, of honiblendic gneiss and hornblende 

rock, recalling the similar ap]>?arauc(is in the rocks of St. Stephen and Baring, 

to which, in other features also, tliat of Hampstead bears mucii resemblance. 

Where the St. John River crosses the belt of crystiUline rocks under 
consideration these are abruj>tly cut off, the eastern side of the stream present- 
ing only schistose rocks of Huronian and Silurian ages. About fourteen 
miles further east, however, crystalline rocks similar to those described above 
again appear at the surface near the Scotch Kirk in the parish of Spi-ingfield^ ^^5Sco^ 
whence they extend eastwardly, with an average width of about one mile, 
nearly, if not quite, to the parish of Studho^m. The greater portion of this 
belt consists of coarsely crystalline diorite and syenite, through which mag- 
netic or titanic iron is disseminated in gi-ains and occasionally in veins, much 
as in some portions of the similar rock in Ham])stead and Petersville in 
Queen's County, and in the area about Bocabec Bay, in Charlotte County ; but 
with these, true granites, of gi-ay and reddish tints, are also sometimes met 
with, forming veins (and Ijeds 1), and at one point enclosing numerous large 
angular fragments of the darker dioritic rook. 
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We may conclade these general remarks with a brief reference to the 
central portion of Albert County, where crystalline rocks bearing some re- 
semblance to those of the Laurentian system have also been observed. Such 
rocks here appear to form two or moie parallel ridges covered in part by schis- 
tose rocks, probably of Hiironian age. Near Elgin thISe crystalline rocks are 
granitic, of a light reddish color, consisting of quartz, pale red feldspar, and a 
soft green mineral, probably a hydrous mica ; while on Prosser Brook, a tri- 
butary of the Coverdale River, farther east, and at Caledonia Mountain, they 
are chloritic and syenitic gneisses, associated, and at the first named locality, 
intersti-atified w ith schistose peti*osilicous I'ocks and diorite. Granitoid and 
gneissic rocks, somewhat similar to the above in aspect, also appear farthei* 
south at some points along the Shepody Road, especially near where the latter 
passes from St. John into Albert county. They may be in pai*t intrusive. 

DETAILS OF THE LAURENTIAN SYSTEM. 

The general range and distribution of thesiipposed Laurentian rocks in St. 
John County have been already given. The most complete succession of thene 
sediments is displayed on the rocky shore of the St. John River, 
especially about the suburb of Indiantown. As tlie beds here are 
well exposed, and afford the most satisfactory data for the determination 
of their age, we propose to describe them with some minuteness. Near 
the locality last named we have made the following section, which will 
serve to show the nature and succession of the deposits, as well as the 
data from which their approximate thickness has been deduced. The 
section is an ascending one, from Spar Cove, above Indiantown^ on the leit 
bank of the St. John River, to the Straight Shore in the parish of Portland. 

Traverse meeasore. 

Division 1 : fekt 

Dark grey diorite aud syenite ... . . 100 

Dark grey gneiss, with much hornblende, and without obvious strati- 

ncation ... ... ... ... ... .., ... ... «.. /xA) 

Division 2 : 

Coarse red porphyritic granitoid gneiss, without obvious, marks of 

stratification. ... 250 

Reddish-grey granitic gneiss, coarsely crystalline, withont obvious 

marks of stratification. (South side of Spar Cove) '350 

lleddish-grey gneiss, with pale red orthoclase feldspar 750 

Division 3 : 

Dark grey gneiss, partly syenitic 2c0 

Dark greenish-grey homblendic gneiss, with greenish-grey ieldspar . . . 100 

Dark greenish-grey homblendic gneiss and greenish-grey gneiss ... 260 

Dark grey chloritic gneiss 100 

Grey silicious gneiss 200 

Greenish-grey, coarsely crystalline syenitic gneiss or syenite, por- 
tions of which cent aia magnetic iron ore 170 
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Divirion 4 : 

[This divisioii is wanting here. See page 31.] 
BiTision 5 : 

Measures concealed. Fragments of variegated limestone and diorite 

occur in the interval ... 

Greenish-grey gneiss, partly chloritic 

Grey crystalline limestone and cream colored dolomite 

Bark grey graphitic ai^gillite, and grey buff- weathering argillite 
Division 6 : Thickness about 450 feet. 

Grey rusty- weathering quartzose gneiss 

Grey quartzite ... ... ... ... «•• 

Grey rusty-weathering quartzose gneiss 

Grey quartzite ... 

Grey rusty- weathering quartzose gneiss 

Measures concealed 

Grey rusty- weathering homblendic quartzose gneiss ... 

Grey quartzite 

Grey rusty- weathering quartzose gneiss, with some hornblende 

Grey quartzite ... 
Division 7': Whole thickness about 670 feet. 

Grey and dark olive-grey silicious argillit^ the two colors often in 
thin alternating layers, with one or more beds of dark grey fine 
grained diorite .. 

Dark grey crystalline limestone ; dip 90"* 

Measures concealed 

Hard rusty-weathering olive-gray argillites, with disseminated pyrites 
and one or two beds of dark line grained diorite 

Grey crystalline limestone 

Hard grey rusty-weathering argillite with disseminated pyrites, and 
having black graphitic beds at the top 

Break in section ... ... ... . . 

Grey rusty-weathering quartzite and silicious diorite, both with dis- 
seminated pyrites ; graphitic slate 

Space with measures partly concealed. About six feet of dark grey 
crystalline limestone on the upper side 

Dark grey fine grained rusty-weathering diorite, with disseminated 

rJ ^^ MvW •■• ■•• •*• ••• •«• ••• ••• ••• 

Grey crystalline limestone, bluish-grey in the lower part 

Dark grey rusty- weathering fine grained diorite, partly schistose 
Bluish-grey limestones, with layers of impure graphite at the summit. 
Measures concealed 
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Primordial slates of the St. John group. 



4,235 



The rocks first named in the above section form the shore on the nottli 
side of S|>ar Cove, just above Indian town, where they are met by a body of 
grey and dark grey limestones, grey quartzites, and dark grey or black 
petrosilicioiis beds of the great calcai*eo-silicious formation in the middle 
of the Laurentian area. The broken and abrupt character of the cliSs 
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along this portion of the Narrows is such as to render the attainment of 
exact measurements impossible, but the following would api>ear to be the 

Narrows of St. general succession going northward, between Spar Cove and the Boar's Head at 

East side. ' ^^e mouth of Kennebecasis Bay. 

Quartzite, silicious slato and fine grained diorite, meeting the red granitic 

gneiss of the last section. 
^ Limestone and diorite. 

Grey calcareous and earthy conglomerate, holding angular limestone pebbles in 

a paste whicli is either dioritic or silicious ; the lower part alternating 

with calcareous and dioritic seams, becoming more uniform and passing into 

an impure limestone. 
Bhie and' white limestones, the latter sometimes crystalline, and the former with 

seams and beds of fine grained diorite. 
Syenite. 

Limestones and quartzites alternating with dark grey diorite. 
Fine white limestone, sometimes veined with red. 
Grey, dark grey, and greyish-black (graphitic) limestones, with (^yish-black and 

greenish diorite in dykes and beds. Some of the limestones are slaty. 
Dull red and green quartzites and diorites. 
Grey slaty limestones. 

The above series forms the shore from Spar Cove to Glen Cove, a little 
more than a mile alx)ve Indiantown, from which point to the Boar's Head the 
older rocks are unconformably covered by nearly horizontal I^ower Carbonifer- 
ous, conglomerates. Throughout tlie series the succession is much obscured 
bv faults and folds. 

West side. The same general succession as that detailed in the section last given 

may also be observed on the western shore of the river, but with several 
changes in the relative position and magnitude of the beds, especially in 
the gi'eatly increased surface area occupied by the red and grey syenite and 
gi*anite corresponding to the similar stratified rocks of Indiantown. 
From these latter, moi-eover, that on the opposite side of the river differs in 
Wing coarsely crystalline, and the red in being markedly poi-phy- 
roid, with crystals of orthoclaae feldspar. This granite is not distinguishable 
fmm much of the intrusive granite of the Nerepis Hills. Its area, however, 
is quite limited. 

Upper series. The rocks which we have designated as the Up])er series in the 

lAurentian area, extend through the suburb of Portland and form the north 
side of the ridge sepai'ating the upper falls and rapids from the Straight 
Shore and harl)or. They ci-oss the main river at and alwve the Suspension 
bridge which, on the eastern side, rests ujjon a projecting i)oint of 
primoixlial slates, underlaid on the nortlr by less than fifty feet of Huroiiian 
r.Hjks,. which here overlie limestones and graphitic beds of the Upper series ; 
on the west it is supported mainly by Huronian lieds, associated, however, as 
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before, with limestones of the Upper series beneath, and to the northward of 

the bridge by conglomerates and slates of the Primordial series in a cove just 

south of the latter. The strata on the east side of the river are thrown, 

with reference to those on the west, about fifty feet to the southward. 

There are numerous minor faults of from four to five feet. 

Between the lower rapids, bevond the limestones above noted, and the Falls of St. 

. . John, 

lime-kilns near the oil-works, the only rocks exposed on this side of the 

river are at Union Point, near the upper fall or i^apid, where be<lsof ferrugiuons 
gneiss and quartzite, representing Division 5 of the section, api)ear. Near 
the oil-works these are followed by calcareous beds, and the latter in turn by 
homblendic, syenitic and granitic gneiss and granite. (Divisions 1, 2, and 
3)^ These gneissic and granitic rocks have a surface breadth, of nearly one- 
third of a mile, and form the greater portion of the high land on the right 
shore of the NaiTows as far as Langley's mill. Between this miU and the Section on 
oil-works we have made the following ascending section. Narrows, 

Travene measure. 
Divisions 1, 2 and 3 : tkbt 

Ferruginous quArtzite and fine grained gneiss 50 

Buff and grey coarse grained Umestone 25 

[Across the east end of these limestones is a fault by which the 
granite mentioned below has been carried 900 feet to the north- 
ward]. 

(jJrey gneiss, partly pyritous. Dip N. SO*" W. < 80<> 120 

Grey and buff coarse grained limestone, holding fragments of silicious 

beds. Dip S. 30* E. < 80' 100 

[On the shore of the Narrows and east of the line of section, 
the same beds appear at Quarry Cove, dipping S. 30"" £. < 50^. 
They are here highly crystalline, some of the beds being filled 
with scales of yellow mica, whilst othei's hold fragments of 
quartzose layers twisted and doubled upon themselves.] 
Red and grey syenitic granite, showing in places traces of stratification 1,700 

Grey syenitic gneiss ... 50 

Reddish syenitic gneiss 50 

. Grey homblendic gneiss ... ... ... ... ... 10 

Division 5 : 

Greenish fine grained diorite, with thin seams of reddish or rose 

colored and white crystalline limestone, much contorted 50 

Blue limestone, with thin layers of fine bluish-green diorite, much 

contorted ... ... ... ... ... ... ... ... 50 

Hard blue and cream colored fine grained dolomite, breaking into small 

angular fragments .. 170 

Tlie granitoid rocks which form the bulk of the above section appear at Qj^h Head 
many points upon the Green Head road, a short distance to the north- ^e^dnsula. 
west. Some jwrtions here rejiresented are without visible stratification, 
while others exhibit a gneissic structure, and are succeeded at Mosquito 
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Cove Hollow by well marked gneiss. The latter, which here seems to fol- 
low immediately upon the granitic portion, is found to differ in some res- 
pects from the corresponding beds on the south side of the same. It is 
hornblendic, and in portions is seamed with harder quartzose layers, ap- 
parently conforming to the bedding, which is greatly contorted. Other 
portions enclose granitic bouldei's from six to twelve inches across, showing 
it to be in part an altered conglomerate, while, like the granite on the south, 
it is oocasionally peneti*ated by dykes of intrusive rock resembling dolerite. 
Owing to dislocations and possible repetitions, its true thickness is 
imcertain, the surface breadth in traverse measure being about 4,500 feet, 
of which the first 3,500 are granitic, followed by 300 feet of the quartzose 

variety (in part conglomerate), and by feldspathic and homblendic gneiss, 

. • ■ * 

with some blanks, which may possibly be occupied by limestones. 

The gneiss last named is cut by a fault running east and west, and is then 
followed by grey limestones, having a thickness of about one hundred and fifty 
feet, conforming in strike to the course of the fault, and dipping N. < 8Q'. 
These limestones, which are a part of the great calcareo-silicious series 
forming the central belt in the supposed Laurentian area of St. John and King's 
Counties, may be traced eastward in a low ridge to the shore of the Nar- 
I'ows on the north side of Mosquito Cove, opposite Langley's mill, the 
dip in this direction changing to S. 30^ E. < 80^. The Laurentian gneiss 
here re-api)ears on the shore, with a dip S. 60^ E. < 80^, the most northerly 
point in this vicinity at which the latter has been observed. Beyond the 
first mamed rock, on the north side of a neck opposite Langley's mill, a 
grey calcareous conglomerate, consisting of a grey feldspathic paste holding 
limestone pebbles succeeds, and conforms to the limestone beds above 
mentioned both in dip and strike. 

Returning to the Green Head road, the section was extended in a 
northerly direction over the calcareo-silicious strata in the centre of the Lau- 
rentian ai*ea, as follows : — 



roftd. 



Section on Traverse measure. 

Crreen Head p^kt 

Space, occupied mostly by slate-conglomerate and dark blue slaty lime- 

O VOUVO r.» ••> «•• ••« ••• ••• *'* *** ^fV 

[On the shore eastward, at a cove opposite Langley's Mill^Jthese 
beds appear as follows: darkgrey slaty limestone, dipS. 65^W. < 
70^ 30 feet ; dioritic rock, partly slaty, 10 feet; dark grey limestone, 
100 feet ; calcareous conglomerate with limestone pebbles, 200 feet. 
This conglomerate is probably the same as that already noted on the 
east side of the river above Indian town.] 
Fine grained schistose dioritic rock ... . . ... ... 130 

Quartzite and fine grained schistose rock ... ... ... ... ... 100 

Grey and dark grey limestone 300 

White limestone, slaty in part, with dioritic beds 200 
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MeMorefl concealed ... ... ... ... ... ... ... 50 

Fine grained ftiHcioas and dioritic rock 100 

Blue limestones, partly obscured, and perhaps repeated by faulting ... 250 

Fine grained white crystalline limestone 150 

Schistose, argillaceous and silicious rocks. Dip S. < 50° 340 

Silicious conglomerate, with pebbles of black slaty silicious rock and 

limestone ; paste calcareous and siliciouB 250 

LiinestouBS, in part white fine grained and crjrstalline, in part dark grey 350 

Tiiin banded argillaceous? and siMcious schistose beds, dipping S. < 70" 600 
Silicious beds (with some limestone near the base) mostly finelylami- 

nated, with beds and dykes of diorite 460 

Dark grey limestone, cut by a ten-foot dyke of diorite 150 

Measures concealed ... ... 100 

Schistose silicious rock. Dip S. 20^ E. < 50^^ 250 

Limestones. Dip S. 20** E. < 50'' 250 

Many of the beds above enumerated are ex}>06ed along the river's edge on Narrows, 
the west side of ther Narrows. At Swift Point are pale gi-ey and white crys- 
talline limestones, with a conglomerate composed of limestone pebbles in a 
base of serpentine, the whole dipping S. 10** E. < 80^ ; and at Deadman's ^ 

Cove, on the east side, very coarsely sparry grey and dark grey banded 
limestones with sharp folds, dipping S. 20® E. <40^. At the Gi-een Head 
quarry ap|)ear the dark grey limestones of the section, exposing^a vertical wall 
of 100 feet. A short distance around and beyond the })oint, which forms th^ 
upper end of the Nari'ows on this side, are betls of limestone exposing, over 
a surface nearly ten feet square, lai-ge numbei-s of concentric nodular masses, 
bearing much resemblance to some genera of corals, but apparently destitute 
of organic structure, and probably conci-etionary. 

We. have been somewat prolix in describing the structui-e of the rock- 
formations of the Narrows, as the l)eds are better displayed there than else- 
where, and may serve to explain the stinicture of the same formations as seen 
in the districts east and west of the St. John River, and in other |)ortions of 
the Provmce. 

In the district immediately eastward of that just described, the gneissic 
and calcareous strata may be observed at many points in the parish of Port- 
land, with featui-es essentially the same as those above given. Uiwn the Nar- 
rows, as previously stated, the width of tjie belt of these rocks is somewhat 
i-educed by overlying Lower Carboniferous deposits, which also cover the 
older i-ocks for some distance along the south shore of Kennebecasis Bay ; but Kennebeeatis. 
these reappear in several islands of the latter, and again upon the mainland, 
about Sand Point, beyond which they may be ti*aced towards Rothesay, and 
thence along the line of the railway toward the Hammond River. At several 
points along the shores of Kennebecasis Bay, there occurs with the calcareo- 
silicious strata of the central belt, a series of schistose beds, containing tri- 
lobites and other primordial fossils, the relations of which to the older series 
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Drury's Cove, are not yet clearly understood. At Sand Point and Drury'e Cove, where tbe 
Buccession is best seen, these Primordial beds, consisting of gi*ej ai^gillacaous 
shales and veiy hard silicious shales with lenticular calcai^eous patches, are 
apparently overlaid, first by coarse greenish and reddish syenitic iHxks (the 
lower iwrtion of which, adjoining the slates, holds rounded and angular pebbles 
of quartz and silicious shales), and secondly by grey and dark grey limestones. 
The entire absence of such syenitic and calcareous strata in the Primordial 
series at St. John, is opposed to the view that these appei-taiu to the latter 

Fault group, and renders it probable that we have here a faidt by which the 

beds of the calcareo-silicious serieshave been made to overlie rocks really much 
more recent. Primordial shales, more arenaceous than the last, with Lin^da , 
and other fossils, occur upon Long and Kennebecasis Islands, i^esting u|K)n 
reddish and greenish syenitic gneiss, and overlaid by Lower Carboniferous con- 
glomerates. In connection with the gneisses on Long Island there are exten- 
sive beds of tine gramed white and grey crystalline limestone. Eastward of the 
island they are concealed by the waters of Kennebecasis Bay, and on the 
mainland by Lower Carboniferous deposits, except at Coleman's limestone 
quarry, near Quispamsis station, where they have been exposed to view by 
the denudation of the more recent series. 

From Grand Bay on the St. John River, to Torrybuni Cove, the great 
#belt of gneisses extending along the noHh side of the Laurentian ai'ea is mostly 
concealed by the waters of Kennebecasis Bay. Detatched exjiosures of rocks, 
however, belonging to this belt, appear at vaiious points and islands along its 
shore, as on Kennebecasis Island and Barlow's Bluff, where the sti-ala are 
chiefly gre«nish-gi'ey and red chloiitic gneiss, and on the neck of land west of 

Torrybum. Torrybuni Cove, where red and pale grey gneiss or granite come into view. 
Frem this cove to Salmon Creek, the eastern shore of Kennebecasis Bay, here 

Rothesay. called Rothesay Bay, is bordered by this band of gneissic rock. Between the 
shores of this bay and Hammond River, they appear at intervals in the 
valley of Salmon Creek and on the Westmoreland road. Beyond the Ham- 
mond River they may be seen in the ridge dividing that stream from the 
Kennebecasis, and are exposed in detached hills as far east as Campbell's or 
De Forest Lake, in the parish of Sussex. 

The centiTil band of limestones and quai-tzites has not been ti-aced by us 
farther eastwanl than the depression bet ween Kennebecasis Bay and the West- 
moreland Road, but the limestones which occur in the Laurentian hills ^ south 
of Nauwigewauk, on the European and North American railway, pix)bably 
Westmoreland pertain to this belt. The southern band of gneisses extends along the West- 
moreland road nearly to the Hammond River, where they are covered by the 
Lower Carboniferous series. Tlie associated limestones and quartzose mica- 
schists, however, do not appear further east than Coldbrook Factoiy, being over- 
laid at that point by Hurenian rocks. 
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In connection with the gneissic band last mentioned, several hills of 

crystalline feldspar rock, associated with hv]>0Tsthene, and in some cases 

with magnetic iron, are found about seven miles east of the city of St. John, 

running with a northeasterly course along the north side of Dolin's Lake, and Dolin'sLake. 

traceable for a mile in the same direction across the Westmoreland road 

These rocks have been examined in situ by Dr. T. Sterry Hunt. He considers 

them to be identical with sonie varieties of the norites or anorthic feldspar 

rocks of the Labrador (Upper Laurentian) series, and is disposed to refer , 

iMoriuC rocJ£8« 
them to that hoiizon. They present sevei-al varieties, the most marked being 

a hypersthenic norite or anortholite, consisting of labradorite and hypersthene, 
the latter not unfrequently in large cleavable crystals, sometimes two inches or 
more in diameter; in other portions of the mass, this hypersthene is re- 
placed by pyroxene, producing a diabase. 

On the north side these anortholite rocks are met by red gneiss and Red gneiss. 
granite, similar to the Laurentian stmta at Indiantown, and on the south are 
covered by conglomerates and diorites of the Iluronian series. Towards the 
summit of the hill near Ddlin's Lake, they are divided by heavy dykes of dark 
grey diorite. 

While the area occupied by the rocks of Laurentian aspect to the eastward Laurentian 
of the St. John River is thus limited, that in which rocks of a similar kind St. JohnR. 
occur to the westwaid of that stream is much more considerable, their north- 
em limit being a line extending from the river last named, near the boundary 
line between St. John and King's Counties, southwestwardly to Lepreau 
Harbor ; while that of the south is more irregular, being nearly parallel 
to the above from the Suspension bridge to the mouth of Musquash Harbor, 
but beyond the latter indented by Huronian and Devonian sediments, which 
lie in depressions of the older gneiss. Through the gi-eater pai-t of this area 
the rocks are the dark grey and reddish-grey gi*anitoid gneisses of divisions 
1, 2, and 3, but the limestones and quartzites of Divisions 5 and 6 are 
largely developed along its southern border about Pisarinco and Musquash 
Hai'bor; while in the centre of the Laurentian ti-act, another belt of lime- 
stones and quartzites occurs, being a continuation of those of the Narrows of 
the St. John River, and of the Green Head peninsula. These have consider- 
able width on the west side of South Bay, but are narrower in the interior, 
and have not been seen westward of Menzies Lake. 

The character of the supposed Laurentian rocks upon the west side of the St. Western Ex- 
John River may be well seen in the sections afforded by the western exten- ^^^'^ rail**^ 
sion of the European and North American railway. On the line of this ^^y* 
route, the most northerly point at which the rocks in questionappear is Law's 
Brook, near the boundary line between the counties of St. John and King's. 
They are here covered with red sandstones and conglomerates of the Lower 

Carboniferous formation, which intervene between them and the rocks of the 
. G 
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Kingston geries on the north* iuul svlii jh may also conceal Lower Silurian 
strata, similar to those which are seen at several points eastward, overlying 
the granitic rocks. Between the brook named and Vernon's Pond, the entire 
si)ace is occupied by these latter, which, in proceeding southwards, are as fol- 
lows : — 



Section from 
Law's Brook 
to Vernon's 
Pond. 



FEET 



Granitic gneiss, with Uttle mica, and having rounded fragments of 
hornblende slate, quartz, etc., enclosed ; and 

Greenish chloritic gneiss, with much pyrites, and pebbles from one 
to six inches in diameter. This and the last have together a nidth 
oi aoou c ... ... ... ... ... ... <. .. ... 

The above l^eds pass into a granite with red feldspar, reddest towards 
the southern side. Breadth 

Hocks concealed for about 

After these there is a dark grey gneiss or granite, lighter colored 
on the southern side ... 

There are then one or two outcrops of granite with red feldspar in a 
space of about 

Granite and granitic gneiss with red felds^^ar succeed, having a dip 
about S. 40^ E. < 70^. Width 

There is then a mass of grey granite, part of which has the aspect 
of a conglomerate. This appearance arises from the presence 
of round and oval blotches of darker gneiss and granite, 
varying from one half -inch to a foot in diameter. These blotches 
can sometimes be traced in lines of four or live, having a rucely 
east and west course. The width of this mass is about 

This passes into greenish -grey granite, with dykes of dark diorite, of 
which, along the railway, may be seen about . 
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Vernon sTond Along that i)ortion of the railway-line which is included between Vernon's 

to South Bay -d ,,,.,, ^ 

mills. rond and the bouth Bay mills, the older rocks, which are of the calcareo- 

silicious formation of the central belt, are mostly concealed by deposits of clay. 
At a few points, however, outcro])s may be seen, and are similar to those 
bettor shown in the Narrows of the St. John River, and the Green Head penin- 
sula. On the north side of Vernon's Pond, the rocks in question are separated 
from the granite by a fault i-unninsj northwest. There are here about one 
hundred and twenty feet of slaty silicious rocks. On the south side of 
the same pond, a large body of hard grey limestones comes into view, exi>osed 
in a cutting, of which the first thirty feet is the slaty silicious rock jiistmen- 
Jolded strata, tioned. This cutting sliews well the foldings of these beds, there being six 
synclinal and anticlinal folds in the space of about three hundred feet. At 
the next cutting limestones and slates are again exposed, the latter slicken- 
sided and nnich cniniplcMl and fohled. There is a thiid cutting in dark gi-ey 
and black silicious rock, expo.sing an anticlinal, followed by gi*ey and 
dark grey limestones, also folded. 
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Beyond the cutting last nioiitioned, ther^is a long fljit of stratified clay, 
where no leilges are visible along the railroad, but to the westward of wliich 
are steep hills of fine gi-ained silicioiis rocks, and to the east, alternations of 
limestones, calcareoua conglomei'atcs and fine grained silicious sti-ata. On each 
side of South Bay Creek, there are ledges of grey and dark grey limestone. South Bay. 
and grey fine grained silicious beds, dipping to the northward at a very high 
angle. Between this point and the coast at Manawagonish Beach, the rocks 
are entirely concealed by heavy deposits of gravel, sand and clay. 

In tracing the calcareo-silicious gi'oup above noticed to the westward, 
hard grey and white limestones, similar to those of Vernon's Pond, were 
observed at many i)oints along tlie road which extends from this i)lace into 
the partially cleared district al)out Menzies Lake. The dip is variable, bxit Menzies Lake 
where most regidar, is about S. 10^ E. <70*. With the limestones the dark 
grey silicious beds ai*e also seen, and less commoidy beds of diorite. On the 
southern side of the belt, the limestones of South Bay may ])e traced west- 
wardly to the outlet of Spruce Lake. Along the Spruce Lake stieam, there 
are associated with these limestones buff and blue slates, trending westwardly 
with a southerly dip of 50^. 

With a view to the determination of the position and limits of the silico- 
calcareous and gneissic belts in this i)ortion of the county, two traverses Traverses . 
have been made of the wooded country lying north of the St. Andrew's road, 
<ind about Spruce Lake ; the first by a wood-road, which, on tlie eastern side of 
the lake, connects its two extremities ; the second by a similar road on the 
western side, running northeast from the St. Andrew's road at Sawyer's to 
Menzies Lake. The infrequency of exposures in this uncleared region 
prevents the observer from obtaining a clear view of tlu^ relations of its rocks, 
but 'enough is seen to indicate their general range. 

The depression of Spruce T^ake, at its southwest exti-emity, is partly filled Spruce T.iLe. 
with coarse red sediments, dij)ping S. 30® E. < 80"^, which rest upon 
crystalline rocks of the Laurentian system. So far as these are visible for 
a quarter of a mile noiiihward on the road fii-st mentioned above, they were 
found to consist of grey granite, beyond which are outcroi)s of fine grained 
dark grey diorite. At the dLstance of one and a half miles from the lake, 
ledges of pyritiferous quai-tzite api)ear ; and again, one mile b(»vond, where 
a small brook crosses the road, are other quartzites and fine grained silicious 
beds. At the head of the lake, where a small canal connects the latter with 
Menzies Lake, a few exposures were seen of inieiss and diorite. Alon? the 
line of the second traverst,- (\ve,;t of Si)rucc Lake), a similar siicecs:.ion is nu t 
with. For three-fourths of a mile fioni the St. Andrew's road the rock is 
granitoid, of a greyish or greenish-grey color, much of it containing pale red 
and green feldspar. This is followed by a fine giained grey gneiss, dipping 
northwesterly, and dark grey gneiss with diorite ; and one milC out by silicious 
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Lancaster. 



PiBarinoo. 



Pisarinco sec- 
tion. 



slate and quartzite. In th^ low wooded area about the head of Spmcd 
Lake, these were the only rocks seen ; but near Jameson's, these meet the 
limestones and diorites already noticed as extending thence to Grand Bay on 
the St. John River. 

For a mile or two west of the Seven-mile Inn, along the post-road which 
here skirts the southern shore of Spruce Lake, exposures of gneissic 
granite are not infrequent, partly concealed by overlying red sedi- 
ments, similar to those at the southeast end of the same lake, and again beyond 
the latter, to the village of Lancaster. Through this region the granitoid rocks 
are mostly of the grey variety, often with a pale green and red feldspar. Some 
coarse reddish gi^anitoid gneiss is also met with, but is less abundant than 
the former variety ; while beyond Negro Brook, ne>ar the eastern limit of the 
settlement, there are with these granitoid rocks beds of fine grained dark grey 
diorite. 

Between the St. Andrew's road on the one side, and the depression extend- 
ing through from Pisarinco Cove to Black Beach on the other, a triangular 
area terminating on Musquash Harbor and River, is for the most part com- 
posed of rocks resembling those .of the Laurentian districts already described. 
N«ar Pisarinco Cove the strata are chiefly those of the Upper series, 
embracing limestones, diorites and quartzites, the relations of which 
are indicated in the following descending section taken along the shore in 

this vicinity. 

Traverse measure. 

FEET 

Pale olive nist-spotted and reddish slates itnd soft black carbonaceons ehales 
of the St. John group ; dip S. E. < 50**. These rocks are exposed on the 
southern side of Mill Creek, beyond which, in the same direction, the 
strata are inverted rocks of Huronian age. 

Crystalline limestone, with grapjiitic layers. ... ... . , 300 

[These limestones, which form the northwest side of Mill Creek, 
underlie the above named slates, with the same dip and strike, but 
are separated by a strongly marked Une of demarcation, and exhibit 
no passage beds. They are probably the equivalents of the graphitic 
and ferruginous beds which form the summit of the series ' in the 
parish of Portland, and are underlaid on the north by beds of similar 
character, as given below.] 

Crystalline limestones, gray and beautifully white, alternating with 
quartzites and diorites, and with occasional bluish argillites. The 
diorites are often cpidotic, and sometimes fme grained, breaking into 
angular fragments. They form beds from ten to twenty feet 
in thickness, the associated limestones varying in breadth from 
twenty to sixty feet, and the quartzites, which are grey and pale- 
weathering, from twenty to one hundred feet. The dip of these 
strata varies from S. 70° to S. 10« W < 80* ; the aggregate breadth 

of the whole being about ' . 520 

[With the limestones above noted are some thinner beds of 
yellowish and purplish colors, which contain serpentine. Towards 
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the Bmnmit of the series the limestones contain small dark gray irregu- 
lar beds, which are sometimes graphitic. They here dip S. < 60^ but 
exhibit several sharp folds.]. 
Measures concealed "" 

Gray'quartzites alternating with diorites, the former in beds from twenty 
to one hundred feet in breadth, the latter from fifteen to twenty. 
Breadth of the whole *^ 

Measure concealed ... ... *^ 

Gray impure and steatitic limestones, alternating with pale greenish-gray, 
calcareo-magnesian slates, and silioious slate, in beds from ten to 
twenty feet in breadth ... ... •■ ■•• Iw 

Gray calcaraous slate, with dykes of diorite and small veins of calc-sx)ar. 
The cleavage planes in these slates are more obvious than the bedding. 
Two or more dykes occupy these cleavage planes, and are apt to 
mislead as to the stratification. They are greenish-gray in color, and 

somewhat columnar, having an underlie S. E. < 80** '40 

Hard bluish-gray limestone, the dip here changing from E. < 60'' to 

S. 20° E. < 60° 200 

The last named beds are followed by about 200 feet of diorites, alternating 
with blue and pale gray hard liroestones with beds of steatite, which, with 
those last noted^ may be the above series repeated by faulting. From this 
point the succession is not easily made out, alternations similar to the above 
occurring for some distance, and being greatly obscured by faults. One of 
the latter, corresponding to a cleavage plane dipping S. 70 ^^ E. < 40^., is visi- 
ble for one eighth of a mile, and by it the quartzites are again brought up 
upon this part of the limestones. At one point in the last named rock pale 
apple-green and pinkish limestone is enclosed in a bed of diorite, both rocks 
being traversed by veins of serpentine holding chrysotile. Seroentine 

The preceding measurements ai*e from the shore noiiih of Mill Creek. 
Those which follow are from the road between the latter and Spruce Lake, 
and owing to imperfect exposures are only approximate. 

FEET 

JLnon uO ... ... ... ... ... ... ... ... ... ... t)U Section south 

Bluish and pinkish limestone 15 of Spruce Lake 

Measures mostly concealed, but disclosing several beds of diorite 3,600 

Measures concealed — latter part granite 650 

Alternations of fine granitic and syenitic gneiss 450 

Bluish-black fine grained diorite 250 

Space with a ledge of granitic gneiss midway between the beginning and 

end. At the latter is a high and continuous ridge of trap-like slate.. 250 
Trap-like slate, similar to the above, around which the gneiss appears to 

fold, occupying the greater part of a space of 620 

The last measurement extends to the St. Andrew's road at the foot of 
3pruoe Lake. 



46 GEOLOGICAL SURVEY OF CANADA. 

Musquash The strata exposed upon the shore of Musquash Harbor and River, like 

Harbor, east- , . ^ * ^ . . ' 

em side. those of Pisarinco above described, are in part composed of grrv.itoid rocks, 

and in part of the calcareo-silicious beds of the Upper Series in connection 
with them. The lower portion of the formation, consisting of conglomerate- 
gneiss, syenitic and ordinary granitic gneiss (of Divisions 1 to 3 of the 
section as given on page 31), and having a dip S. 20® E. <70° in its south" 
em part, extends down as far as Conner's Cove, below the Narrows at the 
head df the harbor. On the smith side of this cove higher beds appear. 
These are hornblende schist, granitic gneiss and a pale gi'eenish, appai-entlj 
talcose gneiss, the latter dipping S. 20°. W. < 60®, the upper part being 
ferruginous and traversed by veins of ferruginous bitter-spar, with copper 
and iron pyrites. These rocks form a part of Division 3. South of this, the 
beds run nearly parallel to the shore along the harbor side, exposing thin beds 
of seq^entinic marble, with non-micaceous gi*anitic gneiss, hornblende-slate 
and epidotic hornblende rock, dipping S. 60® W. < 5<0®. Towards the head 
of a cove, beds of crystalline limestone are intercalated, and the measxires, 
which begin to resume the normal strike, disappes^r beneath stratified clay. 
On the south side of this cove, beyond Hay ward's brick-kiln, the quartzites 
of Div. -6 were found dipping southward at an angle of 15®, and traversed 
by a dyke of diorite having a southwest course. The quai-tzites extend 
onward to another cove, the dip increasing to S. 10® W. < 50®. Here the 
overlying pale olive silicioxis argillites of Division 7 were observed, as also 
a fault running N. 65° W. On the south side of this break limestones with 
sparry beds, probably the same as those above noted, are again brought to the 
surface witli a southerly dip of 70®. For 550 feet across the head of the core 
the measures ai*e concealed, but beyond, between it and Frenchman's Creek^ 
is a low headland of gneissic rock with much pale green chloritic miitter, 
and some mica. The dip of these beds, which are a part of Division 3, and 
are brought to the surface by another fault, is about 30°. 

The talcose or chloritic gneiss last mentioned also occupies the shore on 
the opj)osite side of the creek, and thence onward to the marble quarry. 
Here the limestone beds, which extend through from Frenchman's Creek along 
the eastern side of the gneissic ridge, come to the shore. Beyond the quany- 
wharf, the limestone strata and the sparry beds immediately above the gneiss 
are reversed, dipping N. 20® W. < 80®, and are finally cut off by a fault run- 
ning east with an underlie S. < 70®. On the south side of the fault are the 
main limestone beds above the gneiss. Here occurs a gi-eenish gray dioritic 
rock, supporting forty feet in thickness of limestones, pa»tly gi-ay and partly 
white crystalline beds, with intermingled serpentine. This is covei'ed by six 
feet of gray calcai-eous slate, and as many more of diorite divided by numerous 
joints parallel to the last fault. The dip of the limestones is S. 60® W. 
< 30®. Another fault follows, succeeded by slaty gray limestone and spany 
beds. (Dip N. 80® E. <40®.) At the beach the dip is reduced to N. 40^- 
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E. <20^, aud beyond it these older rocks are covered by black shales 
of the St. John group. 

A portion of the beds above mentioned as exposed on the eastern side of MuaquaBh 
the harbor, reapi)ears upon the western side, but they are here more largely em side, 
covered by sediments of later origin. At the Narrows a ridge of the 
gneiss, with pink and pale green feldspar, . crosses the harbor and 
runs south westwardly towards Chance Harbor. Devonian sandstones flank it 
on the northwest, and"conglomei*ates and slates similar to those at the base 
of the Devonian series, cover its eas'tem slojie, and extend for more 
than half a mile along the harbor side. They are succeeded by the 
gray gneiss with pale green chlorite (]) of Division 3, seen on both sides 
of a large cove. Towards the mouth of the harbor this rock is 
covered by white and gray limestone of Division 4 (dip S. 10° W. <40°), 
followed by hard gray beds and black calcai*eous slate. Upon these rest the 
buflf dolomite and dark gray limestones seen at the marble quarry on the 
opposite side of the harbor. This band of rocks may be traced across 
to Little Musquash Harbor, where it runs out into the bay. On this, as 
on the eastern side of Musquash Harbor, it is covered southwardly by 
green schistose strata of Huronian asi>ect. On the east branch of the Mus- 
quash River, the gneissic rocks extend northward as far as Still Water, abbvo 
the Lancaster mills. They do not present any features differing from the 
aspect of the series as noted on the St. Andrew's road and in the direction 
of Menzies Lake. The rock is rather a granite tlian a gneiss in appearance, 
tlie stiutification being usually quite obscure. Portions of it are marked with 
dark blotches, like the conglomerate-gneiss in other parts of this district. 

Along the post-road which connects the village of Musquash with that Musquash to 
of Lepreau, the granitic rocks are partly covered by more recent sediments, 
mostly in small outliers. From the bridge over the west branch of the Musquash 
Kiver to the point where the roatl to Chance Harbor diverges from the high- 
way, the i-ocks are Devonian (Dadoxylon) sandstones. Beyond tliis point, 
at the distance of about one and a half miles (at W. Shephard's) are htavy 
beds of diorite. Towards Hanson's Stream, rough knolls and hummocks of 
coarse granitoid gneiss containing largo crystals of mica, apj)ear. The same 
rock, but of a finer gmin, is also seen at frequent intervals between this stream 
and the west bmnch of the Little Lepreau River, being partly covered near the 
latter by an outlier of reddish-purple conglomei^ate. Between this point and 
the county line are beds of contorted granitic gneiss, and granite holding pink 
feldspai'. 

■ 

On the road which diverges southerly from the point last named to 
Lepreau Basin, thick deposits of clay and loam conceal for some distance the 
underlying rocks, but near where this voad separates from that running out 
towards Lepreau Harbor, outcrops of granitoid gneiss with green and red 
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feldflpar may be seen. South of the junction of the two roads granitic gneiases 
rise from beneath the beds of gravel and sandy loam, and dip N. 80^ W. <40**. 
Half a mile north of the bridge on the Little Lepreau River, these rocks 
become covered by ledges of Dadoxylon sandstone. 

Along the coast to the westwar4 of Lepreau Harbor we have not met 
with any rocks which can with certainty be referred to the Laurentian sys- 
tem. Throughout the region in question the rocks are mostly highly crystal- 
line and often granitoid, but in their paler color and more schistose character, 
as well as in the general dissemination of pale green chlorite or talc through 
the coarser beds, they approximate more nearly to those of the Coast group 
of Huronian ati-ata, in connection with which they will be more particn* 
larly described. With these Huronian rocks, however, others are som^* 
times met with which cannot readily be distinguished from those of the more 
ancient Laurentian system. They may be seen in several of the headlands 
between Mace's Bay and L'Etang Harbor. The calcareous and silicious rocks 
of the last named haven, and of Frye's or Cailiff Island, which have been re" 
ferred to as apparently representing the Upper series of the Laurentian 
area in Saint John county, will also be more fully described in connection 
with the Huronian rocks associated with them. 

It has been stated in the general remarks that gneissic rocks bearing much 
resemblance to those of St John County, may be distinguished at several 
Joints within the belt of crystalline rocks which .traverses the central portion 
of Charlotte, and parts of King's and Queen's Counties, and appear to indicate 
the existence of a second or central ridge of Laurentian sediments parallel 
to those of the coast. Over much of the area occupied by this belt, these 
ancient rocks are concealed by sediments of more recent origin ; a portion of 
these are of Silurian and Devonian age, and others are Huronian. They 
lie around the northeastern and southwestern points of a gi'eat mass of gran- 
ite, which is supposed to be intrusive, and is distinguished from the 
older gi'anitic rocks by differences both of color and composition. 

Of the gneissic rocks supposed to belong to the Laurentian system 
in western Charlotte, the most typical and interesting are those to be seen 
about the St. Croix Iliver,in the neighborhood of Calais, St. Stephen and 
Baring, where granitic and syenitic gneisses appear at frequent intervals, 
rarying somewhat in color and composition. In Calais and St. Stephen 
much of the rock is a rather coarse dark grey syenite, often rusty and 
pyritous, but sometimes containing minute grains of magnetic iron or ilmen- 
ite and yellow mica ; while other portions are of lighter color and finer grain, 
sometimes holding masses or pebbles of the darker rock, and presenting the 
aspect of an altered conglomerate. At the lower falls on the Calais side, 
gneiss of this character appears, apparently dipping S. 20° E. < 60^, and con- 
tinues up the stream for half a mile. At the lower fall in Milltown theso 
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beds, previously dipping S. 60° W. < 80°, meet a grey gneiss and quartzite 
dipping N. 70° E. < 90°. Still further up the stream, near the railway bridge 
at Salmon Falls, considerable quantities of light grey gi*anite are associated 
with the gneiss. These are probably intrusive, as veins of the former pen- 
etrate the latter, cutting across the beds, while in the body of the granite are 
contained numerous fragments of grey fine-grained gneiss, quartzite, etc., still 
retaining their original lamination. Some of the boulders in Milltown, de- 
rived from these rocks, exhibit enclosed fragments of gneiss not less than fix>m 
four to six feet in length. 

Northward of Milltown, ixxsks similar to the above mav be observed on 
the Cemeteiy and Chandler roads, consisting usually of sy^itic gneiss, more 
or less coarse, holding light colored granitic veins, and beds or veins of fine 
grained granite. Here too the rock contains imbedded fragments, but the re- 
Bemblance to a conglomerate, noticed above, is not so conspicuous as in that 
displayed a few miles to the west, at the falls in Baring. The rock here con- Baring, 
sists of a light grey granitic base in which are contained numeix)us dark, 
rounded and irregular fine grained masses, the general an*angement of the 
latter seeming to correspond to the dip of the more evidently gneissoid por- 
tions (S. 10° W<70°), but both are variable. This tyt)e of rock may be seen 
on the New Brunswick side of the river, along the Lewey's Island railroad, pf^®^'* 
for a distance of a little more than two miles, until (at the water-station; it 
is met and overlaid by a fine grained grey schistose gneiss with mica-schists, 
of uncertain age. The contact of these two rocks with the granite is peculiar. Contact of for- 
The schistose gneiss last named, having a regular southerly inclination of 
60°, dips towards and upon the granitoid mass, by which it appears to have 
been abruptly cut off, while, enclosed in the latter for 'several feet from the 
line of contact^ are long irregular blocks of the schistose rock, as if these had 
been detached and sunken in the granitic mass, while this was in a softened 
and yielding state. These enclosed fragments are easily separable from the 
unrounding rock, and are quite xinlike the dark firmly imbedded masses 
which elsewhere characterize the granitic gneiss of this region. Their occur- 
rence would seem to suggest either a softening of the older series through 
metamorphism at some period subsequent to the deiK)8ition of the upjier 
strata, or else that these light coloi-ed granites are intrusive. Dr. Hunt, 
who has visited the locality, and who has observed i-ocks of a very simibir 
character breaking in repeated instances through schistose silicious rocks at 
Biddeford and Saco Pool in the state of Maine, is inclined to entertain the 
latter opinion. 

Appearances suggestive of the same view may be seen at the village The Ledge, 
termed the Ledge, about tlft-ee miles below St. Stephen. The shore of the 
river is here composed of a dark syenitic gneiss, portions of whith j^resent the 
appearance of having been violently broken into numerous angular fragments, 
and the whole cemenled by veins of a light colored porphyritic gi*anitoid 
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felsite, a rock containing much feldspar, with but little fnica or quartz. With 
these rocks, which appear along the shore for the distance of a mile, and which 
nearly resemble those of St. Stephen and Baring, are also found porphyritic di- 
orite and light colored granites in dykes or beds. Similar white or tawny 
white- weathering granites, associated with diorites and syenite, form much 
St. Croix river, o^ ^^^^ peninsula which, below the Ledge, separates the channel of the St. 
Croix River from that of Oak Bay, and which terminates in Oak Point, 
They may also be seen, and have been quarried, on the western side of the river 
in Calais, where they meet the great mass of red granitoid felsites which form 
the right bank of the river through Robbinston. Between the Ledge and 
the town of St. Stephen the older rocks are for the most pai-t concealed by fer- 
ruginous gneiss, argil lo-carbonaceous schists, and micaceous quartzites. 

Bistrict east of We cannot attempt to define with precision the distribution of these two 

St. Croix river. . . rm i 

sets of rocks in the district adjacent to the last named town. Throughout 

this region fine grained gneissic, schist<ose and micaceous strata similar to those 
above alluded to, are found resting upon, and more or less completely concealing 
the more ancient system, and are themselves at some jKiijits associated or inter- 
stratified with grey granitoid hornblendic gneiss, which is partly micaceous, 
and passes into granite. These overlying sediments resemble the rocks of 
the Ui)i)er sei-ies in the Lauren tian area of St. John County, except that here 
no limestones have yet been observed. Where the older rock is exposed, as on 
• most of the roads leading out from St. Stephen to the north and east, it is very 
generally a coarse grained an<1 dark, often rusty, syenitic gneiss, in some parts 
destitute of stratification, but in others distinctly stratified, the beds being 
usually gi'catly contoi^ted. With this ordinary type, however, thei'e occur at 
two points to the northeast of St. Stephen rocks of very different aspect 
Diorites with These are the dark grey dioritic rocks containing sei-pentine, diallage and chro- 
mic oxyd, to which reference has been made in the general remarks. Tlis first 
of these points in on the Ba-sswood Ridge road, about two miles north of St- 
Stephen, where may be seen ledges of coarse gittined dark gi*ey granitoid 
diorite, having thin layers of picrolite or serpentine.in the joints, as well as 
serpen tinous matter in the liody of the rock. Loose pieces derived from 
veins in the mass contain moderately large cleavable crystals of diallage. 
In crossing these ledges towards St. Stephen the rock becomes somewhat darker, 
and portions are met with exhibiting thin lamination, the laminae being 
separated by lay el's of serj)entin© about one-eighth of an inch in thickness, and 
dipping N. 75° E. <50°. Poitions of the rock are jwrphyritic with large crys- 
tals of feldspar. They ai-e followed to the south, at the distance of a few yards 

only, by micaceous quaitzites dipping N. 10^ W. <70°, thus indicating un- 
Contact of fc«" « , -i- i ■^ o 

mations. conformability between the two sets of strata. 

At tlio second point where these rocks appear, also about two miles from 

Little Ridge St. Stephen, on the road running through Little Ridge Settlement towards 

Moore's Mills, the stratified character of these serj)entinous diorites is still more 



Diallage. 
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mai'ked. The latter are here of a very dark, almost black color, consisting of 
black hornblende, a little feldspar and some mica, and occjvsionally diallage, 
the serpentine bands being numerous, but thin and parallel to the bedding. 
The latter in veiy regular, dipping N. 40° W. < 70°. Ledges of this rock are 
exposed along the road for a quarter of a mile, much of it with a concretionary 
aspecti^ and weathering with a rough surface covered with rounded prominences 
and depressions. Its dip in this distance changes to N. 60° W. <70°. It is 
followed, after an interval of alx)ut a quarter of a mile covered by boulder- 
clay, by grey micaceous quarbzite and rusty- weathering quartzose gneiss, dip- 
ping S. 10^ E.<40^ 

On the Dennis Stream, which flows a little to the eastward of and parallel stream. 
to the road last alluded to, the dark diorites with serpentine have not been met 
with. Syenitic gneiss, like that of St. Stej)hen, api)ears, however, at several 
points, as in a ridge near its mouth crossed by thepost-rotwl from St. Andrew's; 
again about one mile northwai'd between the stream and the road to Moore's 
Mills, and yet again about a mile northward of Moore's Mills, on the road to 
Tower Hill. Still farther northeast, on the west side of Foster's Lake, are l'*o«ter'B Lake, 
bluffs known as Porcupine Knoll, consisting of a coarsely crystalline diorite, 
in "which dark gi*een prismatic hornblende predominates, while a similar rock 
appears between the same lake and the old highway to Fredericton, about 
one hundred rods from Bailey's Crossing, and agaiq about two miles west ?*"^®y*^ ^^^**®" 
of Moore's Mills. At all these points the dioritic and syenitic rocks are sur- 
rounded by the quartzose raica^schists and argillo-micaceous schists, to which 
reference has been before made. 

Over much of the country lying to the east ol tho Dennis Stream, and °*' I^a^id {». 
within the parish of St. David, thick beds of boulder-clay obscure the older 
formations, but at one or two points the latter may be seen, as on the east 
aide of Gallup Lake, wheixj they consist of greyish-white granite much like 
that of Oak Point, and hold coarser granitoid veins with much white kaolinized 
feldspar; and again nearly due east of this lake on the Woodstock road nen:* 
the parish line. At this point they present small areas of dark syenitic 
gneiss, sun'ounded as before by schistose strata similar to those of Bailey*s 
Grossing. 

In approafching from the west the parish of St Patrick, the dark grey St. Patric 
gneisses become again visible near the Roix station on the St. Andrew's and 
Quebec railway, here presenting features siinihir to tho^e soen in tlie rocks 
of the Ledge and Mill town. They thence extend along the j)ost-road as far 
as Dyer's inn on the Magaguadavic Eiver, marking the nortlicrn limit 
of a great body of these rocks occui)ying much of the* country between 
Oak Bay and the last named river. So far as ol)servcd in the hilly and 
wooded country between the latter and Pas^maquoddy Bay, the rock is 
more homogeneous than that near Roix's, consisting for tlie most j)art of a 
dark grey, more or less coarse syenite, without evident stratification, and less 
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frequently of granite. The last named rock may be seen in the lower portion 
of the peninsula which separates Oak Bay from Waweig Bay, and again on 
the eastern side of the latter, where, with grey syenite, it forms the shore of 
the St. Croix from Waweig bridge to a point nearly opposite the Devil's Head 
in Calais. It is here met by a red syenitic felsite similar to that of Rob- 
binston in Maine. « 

Between the shore above described and the railway, the dark syenitic 
Cham V I'ocks riso into hills of considerable altitude, and are wril exposed upon tlie 
Jjakes. latter between the Upper Chamcook Lake and Goldsmith's Lake. They here 

consist, for the most part, of grey and dark grey syenite, sometimes micaoeouSy 
with light colored granite in dykes and veins. With these are also sometimes 
seen small masses of pink or reddish granulite, from which veins also pass into 
the darker rock. To the southward they are followed by red syenites similar 
to those of the St. Croix River. 

In the hilly region lying to the eastward of the railway, reddish granitoid 
rocks of the type last alluded to are more abundant, being met with along the 
^ p. Frye and Glenelg roads, as well as in the intervening space near the foot of 

elg roads. Bonaparte Lake. They are here in patches of limited extent, but upon the 
road last named, between Bonaparte Lake and the Upper Bocabec Lake, they 
cover more considerable areas. Excepting these red rocks, which may 
be partly intrusive, the Glenelg road, fix)m within half a mOe of the St. 
Andrew's road to Dyer's inn, a distance of about eight miles, passes over 
crystalline rocks i*esembling those of the Laurentian system, being for the 
most part dark colored dioritic and syenitic rocks, but associated on the north 
side of Bonaparte Lake with considerable masses of pale grey granite. 

Bocabec. ^^ ^^^^ south and east of the Glenelg road similar crystalline rocks 

have been observed near the lower part of the upper Bocabec Lake, and alon$^ 
the Bocabec Biver nearly to the head of tide- water. Except that at one point, 
midway between the lake and the mouth of the river, there is a dark micaceous 
gneiss, with feldspar, black mica and a little quartz, the rocks in this area, 
which project in numerous bare ridges and knolls, do not differ from the dark 
syenitic rock elsewhere so common in the region under consideration. Similar 
rocks were observed to the east of Bocabec Biver for a distance of about two 
miles, where they pass beneath dioritic and silicious strata of more recent age, 
the latter filling the remaining space to the Digdequash River. 

The southern border of the granitic tract to which the above descrip- 
tions apply is extremely irregular, the more ancient rocks being here over- 
lapped by newer deposits, mostly of the Mascarene series, which, in 
nearly horizontal beds, border the northern shore of Passamaquoddy Bay, 
and extend up in several bays or valleys between the ridges of the 
underlying gneiss. Tlie latter, at several points, extends southward to the post- 
road, within a mile of the bay-shore. One of these ridges, overlooking 
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Bocabec Bay, and just south of the Glenelg road, is very coarsely crystalline, Bocabec Bay. 

and has associated with it small beds of pinkinh granulite and reddish syenitic 

felsite. 

In that part of the belt of crystalline rocks which intervenes between 
the Digdequash and Nerepis Rivers, no gneissic rocks resembling those of 
the Laurentian series have been met with. Much of this tract, however, 
remains unexplored. 

Of the district to the east of the Nerepis River but a partial examination 
has been made. In making traverses, however, of the hilly country inter- 
vening between the upper part of this stream and the St. John River, rocks 
resembling those of the Laurentian system have been met with at several 
points in the Nerepis valley, and along the northern flank of the range of Nerepis val- 
intrusive granites which culminates in Bald Mountain. The most westerly ^^^' 
point at which the rocks in question have been observed is along the northern 
face of the bold hills south of the valley last named, a little above 
Welsford station. They here consist of a grey syenite, composed of a Q^y gyetdu. 
glassy grey feldspar, black hornblende, quartz, and a little mica, rather 
loosely aggr^ated, and crumbling readily to a coarse gravel. This rock 
exhibits traces of lamination, the laminsB dipping N. 10^ W. < 40°. At the 
foot of the higher hills composed of this rock, are ledges of a toarso dark 
green or black diorite, of concretionary aspect, containing a nearly black 
hornblende and white-weathering feldspai'; while scattered in the soil, and evi- 
dently indicating a ridge in situ, are numerous loose fragments of pale red 
granular felsite. A plateau, more than a mile wide, and composed chieHy of Felsite. 
qoartzites and diontes, supposed to be of Upper Silurian age, separates these 
rocks from the valley of the Nerepis stream, on either sid^ of which hard 
bluish-grey slates of this age appear. From beneath these latter, how- 
ever, on the north side of the valley, and overlooking the Fredericton road, 
one or more high ridges composed of a coarsely crystalline diorite or syenite, 
and containing disseminated grains of magnetic ii*on, rise into view, and Diorite and 
probably pertain to the more ancient system. magnetic iron. 

Similar syenitic and dioritic rocks containing magnetic iron have also 
been met with several miles to the eastward, both to the north and south of 
Hardscrabble Settlement, where they have in like manner been exposed by Hardscrabble 
denudation of overlying Upper Silxirian sediments. At the outlet of the 
easternmost Bald Mountain Lake, these rocks are associated with, masses of 
a dark grej micaceous quart zite, jwssessing a greenish tinge. The rocks 
of this area resemble Divisions 3 and 6 of the St. John section (page 31). 
In the district immediately to the eastward of Hardscrabble Settlement, 
the older rocks are mostly concealed from view by dark coloi-ed j^tro- 
silicious Huronian beds and Upper Silurian slates ; but among the high 
hills composed of these rocks, which appear still further east in the parishes 
of HaiQpstead and Greenwich, rocks resembling those of the Laurentian ^md G»^wich 
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system again become visible. In the broken district northeast of Oak Poin\>, 
on the St. John River, and along the road connecting the latter with Jerusa- 
lem Settlement, as well as about Long Lake, these rocks are coarsely crystal- 
line diorites and syenites of a grey color, often containing magnetic iron, and 
are probably a continuation of those above described in the Nerepis valley ; 
Fannen'8 ^^* about Fannen's Lake (one mile east of Long Lake), and thence extending 
Lake. ^ ^q g^ John River along the bouudary line between King's and Queen's 

Grey granites. Counties, grey fine grained granites come into view. These are the granites 
descnbed in the general remarks at the beginning of the section as resembling 
those of St. Stephen and Baring. It is possible that they are of intrusive 
origin, but their relations to the associated rocks on either side are not suffici- 
ently known to determine this point. On the southern side, the beds observed 
to be nearest to the granite belt consist of dark grey, very fine grained gneisses 
and micaceous quartzites, the latter holding epidote. They dip northerly or 
towards the granite at an angle of 70*. In passing to the northern 
side of the crystalline belt, the grey granites, which form its principal 
mass, are found to give place to .a granite of similar character, but of 
a paler color, and containing two feldspars, the one being white, and 
the other pale red. Near the granite quarries the contrast between these rocks 
is not very marked, but in crossing the ridges in the rear, and in the vicinity 
of Fannen's Lake, they are found to contain a predominance of red feldspar, 
Red granites, and in other respects to resemble the intrusive granite of the Nerepis hills. 
These rocks, which, along their northern edge send veins into the overlying 
schistose beds, will .be made the subject of further remark in another con- 
nection. 

On the eastern side of the St. John River, opposite the Hampstead 

quarries, the older crystalline rocks are no longer met with, the only strata 

visible here being schistose and dioritic rocks of Huronian and Silurian ages, 

which form the shore for several miles, and occupy the greater portion 

„ , of the parish of Kars. The crystalline rocks described in the general remarks 

Springfield, as extending through the parish of Springfield, are very similar to those met 

with in the Nerepis valley, and along the northern flank of the Bald Mountain 

range. Near the western limit of the belt in the Scotch Settlement, where 

Antim^nv *^^® ^^^ ^^ mostly a coarse grained diorite, small quantities of antimony ore 

and magnetic have been obtained. Further east, near Sunnvside Lake, the rock contains 
iron. ^ ^ ' " ' 

a considerable admixture of niFignetic iron, and veins comjwsed of this mineral, 
^vith feldspar and hornblende, were met with, some of which were as much 
as six inches in width. Further east, there are with these dioritic beds 
coarsely granitoid rocks of greenish-grey and reddish colow, some of which are 
intrusive. 

In describing the rocks which we suppose to be of Laurentian age in 

St. Stephen. ^^^® dlslnct immediately surrounding the town of St. Stephen in Charlotte 

Countv, reference has been made to the fact that these are often associated 
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with and overlaid by a series of highly crystalline rocks, embracing mica- 
schists, quaitzites, and imperfect gneisses, the latter at some points passing Mica-schiBts, 
into granite. In some respects, the rocks in question differ from any that we ^' 
have elsewhere met with in the Province, while their relations to the asso- 
ciated strata of the same district have not as yet sufficed to fix their age with 
certainty. Their position, however, with reference to the undei-lying giunites 
and syenites, and the fact of theii* being at some points overlaid by a con- 
siderable mass of dark grey and black shales, which i*esemble those of the 
St. John group, taken in connection with their extreme roetamoi*phism, 
would appear to indicate tbat they are intermediate between the Laurentian 
and Primordial series, aud may be the. equivalents in part of the Upper series 
described in the preceding chapter as occurring in connection with the firat 
named system near the city of St. Johil. They show a further resemblance 
to this series in the highly carbonaceous and pyritous*character of many of 
the strata, and in the abundance of quartzites. We propose to descnbe 
in this connection, the entire assemblage of these strata met with in the 
region under consideration. 

The beds which are apparently the oldest among the strata in question 
consist of dark rusty-weatheiing carbonaceous gneiss and dark gi'ey clay R^ig^yj^^^cn,. 
slates, which, at many points, may be seen surrounding and resting upon l^**»o«oufl 
ridges or knolls of dark grey syenitic gneiss of the older series. Such strata 
may be seen at several points along the line of the St. Stephen branch rail- 
way and in the valley of Dennis Stream, and again to the eastward of the 
latter, over the triangular area included between the St. Croix River and the 
depression of Oak Bay. They are also met with at many points north of St. Oak Bay. 
Stephen, and in the town of Calais. They are, in general, soft and ])yrito\is 
as well as carbonaceous, and are usually highly contorted, their ii*regularities 
of dip being apparently connected with the inequalities of the underlying 
gneiss. Near Oak Bay these ferruginous gneisses are the only ix>ck8 met with, 
being covered by a series of dark grey and black pyritous shales, i*esembling 
those of the St. John group, which intervene between them and a mass 
of grey conglomerate, probably of Upper Silurian ago ; but further west, 
on the shore of the St. Croix River, above the Ledge village, the gneisses g^ Croix 
in question ai-e separated from the same conglomerates by a mass of grey ^v®'- 
micaceous, often pyritous, and rusty-weathering quartzites, which dip towards 
the conglomerate, and apparently beneath it. These quartzites are asso- 
ciated with gi^ey slates, and are probably the same as those met with else- 
where in this district occupying a similar position. Their dip along this 
shore is mostly southerly (S. 20^—40=* E. <50^— 60^ ), but with many 
irregularities, the beds exhibiting a tendency to fold over on an axis 
directed downwards to the north east. Towards and at the mouth of Dennis 
Steam, the dark grey inisty gneisses, which here form the shore, have a dip S. 
80^ W. < 70^—50^. 
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The valley through which the last named stream flows to its junction 
DennisStream ^tj^ i]^q gt. Croix Rivei:, near St. Stephen, is mostly occupied by beds 
similar to those above desciibed, embracing fine grained imperfect gneisses 
and grey micaceous quartzites (with some argillites), but towards the head of 
the same creek, and about Moore*s Lake, there are with these latter consider- 
able masses of well defined mica-schists, containing crystals of staurolite, an- 
dalusite, and garnet, the first named mineral being very abundant in some of 
the beds. We have not elsewhere met with strata presenting these features, 
but they appear to form a portion of the same series with the imperfect 
gneisses already noticed, being associated with beds of similar character, and 
in like manner overlaid by thick deix)sits of grey micaceous quartzites. 
They appear to be somewhat local in distribution, being confined to the vici- 
nity of Moore's Lake, along the eastern and southern sides of which they 
ai-e well exposed, with a southeasterly dip of about 40°. Towards the head of 
Moore's Mills. ^^6 lake, and in the village of Moore's Mills the rocks are micaceous schist 
and grey gneiss, which alternate with thin beds of dark greenish-grey hom- 
blendic or actinolite-rock, and black rusty-weathering cai'bonaceous shales. 
The beds here are much faulted, and contain veins, some of which are quartz- 
ose, containing pyrites and finely radiated black tourmaline, while others 
are composed of quartz with orthoclase feldspar and mica, the latter in moder- 
ately large crystals. North of Mooi-e's Mills are grey slates, and rusty- 
weathering quartzites, succeeded in the same direction by bands of gray and 
dark grey argillites. 

Through the district to the west of Moore's Mills, and north of St. 
Stephen, the rocks 'under consideration are for the |most part similar to 
those already described about Dennis Stream and the St. Croix River, being 
fine grained rusty gneisses and micaceous quartzites, usually greatly contorted, 
wl.ich rest upon and mantle around small ridges or islets of coarse grained 
syenite. Tlieir unconformability to the latter has been indicated on a pre- 
ceding page. With the above named strata, however, there may be seen at 
some points interstratified beds of grey granitoid homblendic gneiss, which 
is partly micaceous, and passes into granite. Such is the case on the road 
from St. Stei)hen to Scotch Eidge, at a point about four and a half miles fix)m • 
Calais bridge, and j^rhaps to the westward of this road^on Moannoe's Stream, 
where grey granites are also met with. At the point first named on the 
Scotch Ridge road, these granitoid gneisses dip S. 10 ^E. < 70®. They have 
in some parts a dark grey plumbaginous aspect, and are i^egarded by Dr. Hunt 
as of the same type as the gneiss and micanschists composing the White 
Mountains of New Hampshire. Their position in the series is probably 
nearly the same as that of the mica-schists of Moore's Mills. 

From Moannoe's Stream, the micaceous quartzites of this formation 

Lewey's extend with much regularity to the St. Croix River, op|x>site the township of 

yailroad. Baileyville, where they are well exjwsed along the line of the Lewey's Island 
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Raili-oad, having a southerly dip (S. 30^ E. < 60^ ), and a bi-eadth of 
neai'ly half a mile. An interesting contact of these giieissic and micaceous 
beds with the underlying granite along their southern margin has been 
made the subject of remark on page 49. 

In the district to the eastward of those above described, including por- 
tions of the parishes of Dumbai-ton and St. David's, much of the country is Dnmbarton 

anil Qfr 

still unsettled, and but partially cleared. It is, therefore, difficult to obtain a DavidV. 
siitisfactoiy view of its geological structure. A belt of quartzites and mica, 
schists, however, which are probably continuous with those of Moore's Mills, 
may be seen skirting the northern edge of the gi-anitoid hills of the parish of 
St Patrick, and extends eastwardly towards the Magaguadavic River. They 
are finely exposed along the St. Andrew's and Quebec Railway, two miles St. Andrew 
north of Rgix station, where they have a southwaixl dip, at a moderate angle Railway. 
(30*^.) Hard dark grey feldspathic shales and felsite lie along their northern 
border, and are followed, two miles from Roix station, by purplish-black 
argillites. Still farther north, at the twentieth mile-post, there is a low anticli- 
nal of black carbonaceous shales, covei*ed by dark grey argillites. In the 
Magaguadavic district, this series appeai-s to be represented by several hills Magaguaiavic 
composed of fine grained grey inisty-weathering mica-schists and contoi'ted 
micaceous quarztites, met with near the confiuence of this stream with its tri- 
butary, the Piskahegan, and to the eastward of this iK)int in the Piskahegan 
Settlement They are seamed in all directions with veins of quartz, and bear 
a close resemblance to the ferruginous quartzites met with near the Suspension 
Bridge and in the parish of PoHland, in St. John County. 



THE HURONIAN SERIES. 



There exists in New Brunswick a great series of crystalline strata, which 
appear to be intermediate in geological position between the Laui-entian and the 
Primordial fossiliferous beds of St John. They thus occupy the horizon of the Him>nian 
Huronian series of Ontario and Newfoundland, which they also resemble 
lithologically. These I'ocks are spread over a wide area, and probably include 
a great thickness of stmta, witfi considemble variationiJ in lithological charac- 
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ter in their various parts, which have led us to describe them as throe different 
formations, a distinction which jierhaps may still be maintained, though 
they will probably constitute di^^sions of the Huronian seri^, which in 
Ontario, according to Mr. Muiray, attains a thickness of not less than 18,000 
feet of the three fonnations into which these rocks have been divided, the 
Sub-division t .^i*st is called tbe Coldbrook group, the second the Coastal group, and the 
thii-d the Kingston gi*oup. 

THE COLDBROOK GROUP. 



Hirttory. 



The name of the Coldbi-ook group was fii-st given by Mr. Matthew to 
the series of ixxjks thus designated fix)m their occurence on the Coldbrook 
Stream, in the vicinity of the city of St. John. Subsequently, in the year 
1^505, the same series of rocks was described by the authora of the present 
report, as seen in its extension to the eastwai-d of that city, in their " Observa- 
tions on the Geology of Southern New Brunswick." In this dii*ection they 
were traced in several ridges through the eastern jwrtion of St. John County, 
exteuding for a shoi-t distance into the adjoining counties of Kings and Albert. 
At several points tlicy were observed to rest ui)on gneissic and granitic 
I'ocks referred to the Laui-entian system, and to be in turn overlaid by the 
slates of the St John gi^oui), containing Piimordial fossils. From their strati- 
graphical position and a genei-al resemblance borne by them to the Huronian 
rocks of Canada, the authors were led, in the year above named, to suggest 
their probable equivalency with the latter. These rock8,chiefly as they 
apt)ear eastward of St. John, are ari'unged in the following ascending order ; — 



l)nK»k. 



1. Dark grey aiid greenish-grey, usually fine grained and never very coarse diorite, 

with no marks of stratitieation in the lower part, but with obscure evidences 
of l3e<lding in the upper. In the higher ][K)rtion of this group is a porphyritic 
diorite, with large pale green crystals of feldspar enclosed in a greenish-grey 
paste. A bright red sub-crystalline felsite is ex|)osed at the base of this groux> 
in a number of places, but it is not known to form a part of the series and may 
be intrusive. This rock, by the a<Idition of a dark colored imperfectly crys- 
talized mineral resembhng hornblende and a little quartz, sometimes assumes 
the appearance of an imperfect red syenite. 

2. Pale pink or white felsitcs and feldspathic quartzites, mostly in thick compact 

beds, but sometimes schistose. At the junction of these with the overlying 
strata there are grey rusty-weathering feldspathic sandstones which may belong 
to the later senes. In connection with the previous division, there are masses 
of red and purple por})hyritic felsitcs (feldspar-porphyry) along the more north- 
erly of the two great bands of Huronian rocks in southern New Brunswick, but 
their precise relations to these Coldbrook strata have not been ascertained. 



Tbe sinita above enumerated arc in most phvces greatly obscui*ed by over- 
Jv ill" sediments, and liiivc nowhere Ixjcn mot with sufficiently well cxjK)Beil 
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to admit of careful measurement. There can be little doubt, however, that 
thej are half a mile in thickness. 
3. Fine grained dark grey diorites. 
4a. Very fine grained grey, dark grey or black petrosilex, having in the upper 

part beds of diorite, chloritic schist, grey feldspathic sandstone and slate. 
46. Greenish- grey and purplish feldspathic and dioritic sandstone, seamed with 
chlorite andepidote, and hairing beds of conglomerate in which the fragments 
are scarcely distinguishable from the paste. 

5. Greenish-grey clay slates and micaceous slates with beds of slaty dolomite. 

6. Grey feldspathic sandstone, with beds of dark green chloritic schist, gi*ey 

chert and breccia-conglomerate the latter having a greenish slaty paste 
holding fragments of felsite, quartz, etc. 

* A closer examination of the conglomerate (6) has shown that it is made 
up of fragments of the inferior beds, with others derived from a more distant 
source. It is therefore to be connected with the Upper Coldbrook, of which 
it is the first member, and the discovery of its relations to the subjacent beds, 
as well as other facts, indicate that the whole ITp{)er Coldbrook is but an 
unfossiferous [X>rtion of the St. John group. 

Upper Coldbrook. (Base of the St. John oRorP). XJpi^r 

a. Red sandstone and conglomerate, with pebbles of quartz, felsite, micaceous Coldbroo , 

quartzite, &c. 
h. Red and greenish-grey argillites, spangled with grey mica. Thickness, 170 feet. 
These rocks are much softer than «ny of the inferior Huronian beds (except 
those of No. 5) and, wlien present, are always conforma}>le to the dark colored 
slates of the St. John group ; but they have only been seen at the base of that 
group where it rests upon Huronian strata. 
The thickness of that part of the Coldbrook rocks exposed in the city of rhicknew«. 
St. John, is about 300 feet, but elsewhere it is vastly greater, as, for in.stance, 
on the south-east side of the Nerepis Hills in Queen's County, and in the 
Quaco Hills in St. John County. In both these districts Nos. 3 and 4 have a 
much greater bulk than near St. John. 

The several meml)er» of the Huronian series above en\imerated corres- 
lK)nd to Nos. 2, 3 and 4 of tlie lower division of the Coldbrook gi-oup as 
originally described, and are for the most pai-t composed of hard rocks, which Topographical 

f £&iiUrA8 

have resisted atmospheric and denuding agencies, and stand out boldly above 
the general level of the districts in which they occur ; while the Upper Cold- 
brook strata are much softer, and as they usually occur in depressions of the 
surface, are largely obscui-ed by drift. The soils of districts, in which rocks of g^^-j^ 
this series occur, are of medium quality, sustaining, more os|)ecially w^bero 
feldspathic beds prevail, a generous forest growth. 

The Huronian rocks of the Coldbrook group have as yet been recognized 
only in the vicinity of the two bands of Laurentian and other crystalline 
rocks which cross the southern portion of the Province. Those which 
occur in connection with the more southern of these two bands, aj)pear in 
two or more anticlinal ridges, extending with a nortli c*isterly coui*se Anticlinalu, 
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through the greater part of the eoutity of St. John into the eastern 
jwrtion of the County of King's, a distance of l>etween forty and fifty miles. 

Piior to the work of the present survey, the river St. John, at the Suspen- 
sion bridge, was considered as marking the extreme western limit of the 
Huronian i-ocks of St. John County, the only sediments noticed to the west- 
ward of this j)oint, which bore much resemblance to them, being supposed, 
on stratigraphical grounds, to be moie recent; while in the same direction the 
belt of undoubted Huronian rocks was found to suffer a marked diminution in 
bulk, and at the river above named to disappear entirely. Recent observations, 
however, have led us to the conclusion that a part of these supposed more recent 
sediments are in reality the Huronian strata brought up by a f9ld, and by an 
overturn of the whole series made to rest upon newer strata. These over- 
turned! beds, formerly known as the Bloomsbury group, and refeiTed to the 
Devonian system, extend along the coast from St. John Harbor to and 
beyond Musquash Harbor, and in an easterly direction nearly to Loch 
Lomond. The diorites and schists of Bloomsbury Mountain, although 
apparently resting upon the slates of the St. John group, and overlaid by 
Devonian sandstones, which conform to them in dip and strike, are now' 
also regarded as Huronian strata. The facts bearing upon this question 
are briefly alluded to in the following remarks, but will be more fully 
detailed in the consideration of the rocks of the St. John group, from which 
the evidences of their antiquity have principally been derived. 

Details of the Coldhrook group in St. John and King's Counties. 

On both sides of Musquash Harbor a series of hard green epidotic sub- 
crystalline schists, sometimes with dark green serpentina, may be seen resting 
upon black carbonaceous crumbling shales, full of pyrites, and having arena- 
ceous layei-s towards the top. These latter <laik colored rocks resemble very 
closely some poitions of the St John group as seen in the city of St. John, and 
are supposed to be continuous with them through a belt of similar rocks, 
extending aci*oss the peninsula of Pisarinco, and coming out at Mill Ci'eek in 
Pisarinco Harbor. In this view, it is probable that the structure indicated 
in this group at St John, and to be presently noticed, will hold good here 
also, viz. : That the St. Jolin group is inverted upon itself, and that the 
green crystalline schists, though overlying that group, are in reality more 
ancient and probably of Huronian age. 

These Huronian strata, as seen in the headlands on either side of 
the enti^ance of Musquash and Pisarinco Haibors, consist chiefly of the hard 
gi^oenish schists first mentioned, but with these are softer greenish-gi-ey, 
purplish-red, and purplish-black argillites. The hard schists have pearl-spar 
in layers and vtins, and dip S, 40° E. < 40*^. They are continuous across the 
{>eninsula of Pisarinco, and at Pisarinco Harbor are seveiul times repeated 
by faulting. At Mill Creek, in the Harbor last named, black slates, similar 
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to those of Musqiiajsh Hai'bor, are overlaid by green and purplish feldspathic 
conglomerates, dark gi'eenish-grey argillites, veined by calc-spar and dipping 
S. 20*^ E. < 1)0^, dark green ' epidotic slates, and purplish-red argillites, 
dipping S. 20° E. < 40®. Further south, beyond Pisarinco Cove, the same 
beds are repeated. 

Beds similar to those above desc.-ibed re-appear in Taylor's Island and 
Sheldon Point, pi*omontories which intervene between Manawagonish marsh 
and the Bay of Fundy. 

In the town of Carleton, on the western side of St. John Harbor, the Carieton. 
strata consist to a great extent of greenish grey dioiitic rock, which is more 
or less amygdaloidal, and encloses a few beds of petrosilex and occasional masses 
of dark grey dioiite. A ridge of these rocks may be traced for several miles, 
firom Sand Cove to the southern pai-t of Carleton. Beneath these 
diorites, overturned beds of red and green sandy argillites and sandstones 
appear in Carleton, between the latter and the St. John rocks, but the 
contact of the two is here obscured by a^ narrow depression filled with clay, 
wliile farther east and near the harbor of St. John, the diorites and other 
greenish beds alone come into view, the St. John group being concealed 
lieneath a tidal flat. These dioritic and associated rocks have here a very con- 
siderable width, while the belt of St. John slates becomes very narrow. 
In the direction of Partridge Island these latter are overlaid by the Dadoxylon 
sandstone containing numerous fossil plants of Devonian age. 

Within the city of St. John, this belt of strata is narrow and -mostly .,.1. t qx 
covered by post-tertiaiy Leda clay and other superficial deposits. The exposures John, 
are along the western shore of Coui-tney Bay, where, in a space of about Courtney Bay. 
one thousand feet, between Sheffield and Brittain Streets, ai*e exix)sed beds 
of hard feldspathic and dioritic schistose rocks, again resting u[>on oveHumed 
beds of green and red ai-gillite, red sandstone and red conglomerate. Eastward 
of the city, this belt of diorites may be seen at several points protruding above 

■ 

the gravel and clay beds which extend thence to Loch Lomond. The first 
ex^xMure is at Kace Horse Point, south of the Alms House (described in the 
sequel in connection with the St. John group). Another outcrop forms 
a low ridge of dioritic and feldspathic rocks, extending along the north side 
of the Lower Loch Lomond i*oad, to within a few miles of the lake above men- 
tioned. Here it is concealed again by superficial deposits in the valley c.f 
the Mispec River, beyond which it is connected, through limited exposures, 
with the great body of Huronian strata in the Quaco Hills. 

The Huronian rocks seen at the Suspension bridge are connected with Siispensic 
the more northerly of the two anticlinal ridges to which reference has been 
made at the beginning of this section. Not more than fifty feet of Huronian 
8ti*ata appear at the bridge ; from this point the belt of these rocks may be 
traced eastwardly through the parish of Portland, where it forms a portion Portland. 
of the hills in tlie rear of. the city of St John, and along the north side of the 
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valley of the Marsh Creek. It is here represented by the Huronian (NoS. 4 
to 6) and by the Upper Coldbrook, both of which, near Lily Lake and eastward 
of it, may be seen intervening, with a southerly dip, between the gneissic and 
calcareous rocks described in the last section and the Primordial shales of 
the St. John group. 

AnticUnab. ^ 'W'e come now to speak of the two principal anticlinal lidges of Huronian 

rocks referred to above. The moi'e northerly of these extends fram the 
Coldbi-ook Iron Works, three miles north-east of St. John, through the settle- 
ments of Golden Grove and Damascus. It is probably this ridge which, con- 
tinuing onward through Barnes ville, terminates in bluffs on the Hammond 
River, just opposite the village of Upham. The southern ridge is much 
more extensive, and consists of several anticlinals of crushed strata, in which 
the prevailing dips at the western end are south easterly. This rises from 
beneath Devonian sandstones in the Mispec barreiis, and extends eastward 
through the Quaco Hills to the Londonderry Settlement in the south eajstem 
part of King's County, beyond which it has not been explored. 

Succession at Near the Coldbrook Iron Works the rocks of the more northerly anti- 

clinal ridge present the following succession : — Hard greenish-grey petrosilicioiis 
i*ock, with veiy obscure stratification ; conglomerate with bright red slaty 
paste ; grey conglomerate ; coarse reddish grit and conglomerate, with purple 
sandstone : apparent thickness of the whole, 6,000 feet. 

From the Coldbrook valley, through which the above strata (which are 
chiefly of Nos. 3 and 4) pass northward to the valley of Hammond River, the 
belt of these rocks continues to widen, and may be traced eastwardly to Loch 
Lomond, the blufi& along the northern side of which are com}X)sed of the 
Lower Coldbi'ook diorites, etc., while the red conglomerates and sandstones 
at the base of the Saint John group appear at their southwest extremity, and 
pass through the depression now occupied by the lakes. As their 
succession is here more complete, and their relations are better seen 
than elsewhere, the Huronian rocks of this neighborhood may be taken as 
representing the series throughout this district. Near the southern part of 

Golden Grove, the Golden Qrove Settlement, the northern side of the ridge is marked by 
the occun'ence of heavy (overturned 1) beds of coarse quartzose conglomerates 
(composed of numerous quartz gmins and pebbles, with light red feldspar, in 
a grey petresilicious base), and dark grey sandstones,, dipping about 70** to 
the south east. Farther south, between these beds and Loch Lomond, are 
dark grey porphyritic and amygdaloidal fine grained diorites and purplish por- 
phyritic petrosilex, associated with bands of ferruginous and white somewhat 
vesicular sandstones, (No. 2). In an easterly direction rocks similar to the 
above extend along the north side of the Loch Lomond lakes to and beyond 

Barnesville. Bamesville. In this settlement there is a long ridge of the sediments of this 
age, which terminates opjwsite the village of Upham, on the Hammcwid River, 
in King's County, in a bluff of red feldspar rock. The structure of this ridge 
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in Barnesville appears to be synclinal. Towaixls the centre of it, at the grist- 
mill on South Branch, the fen-ugiuous sandstones (Div. 2, page 58) may be 
seen. On either side of the sandstone band, in the more elevated part of the 
ridge, ai'e enclosing masses of dioritic and petrosilicious strata ; and on both 
sides of its eastern termination are cliffs of red rocks, mostly made up of red 
orthoclase feldspar, with grains of quartz. In some of the beds these quartz 
grains ai*e large and distinctly rounded. There are associated with these coarser 
feldspathic beds, others of liner grain and apparently more silicious. These 
are variegated with green and red colors, and filled with i-adiated concretionary 

majsses. 

A.t the south west extremity of the first Loch Lomond lake, the dioritic LochLomon 5 
and conglomerate beds in the upper part of the Huronian series are followed 
by very hard fine grained sandstones of a bright red color, portions of which 
contain blotches and irregular bandings of grey (white-weathering) rock, and 
numerous small white- weathering specks. Like the Huronian rocks, 
these dip southerly, and appear to pass beneath the Primordial shales, which 
skirt the southern shore of the lake. About three miles south of th^ latter, 
the Hiuxjuian beds reapi)ear in the valley of Ratcliffe's millstream, on the R|^|jciiffe'„ 
northern border of the moi-e sou therly of the two great imticlinal ridges. Millatiream. 
Here they overlie the Primordial strata, both formations occupying a nearly 
vertical position, with a slight southward inclination^ and both being invei'ted. 

Where the stream last mentioned descends from the hills which bound 
its valley on the south, the Upper Coldbrook sti^ata consist of greenish- 
grey, red and purple sandy shales and sandstones, while a little to the west 
upon the same sti'eam, there are, with these, fine gitdned olive-grey micaceous 
sandstones, having ^ui-faces spangled with gi*ey mica, ved somewhat 
micaceous slate, and fine grained olive-gi-ey petrosilex. At both points 
the lower members of the series appear to be wanting, their place being 
occupied by a ridge of fine grained grey syenite, extending from Negro Lake, « .. ^^ 
near the soui-ce of Black Kiver, for several miles eastward into the parish 
of St. Martin. This ridge, if not intrusive, may he composed of Laurentian 
i-ocks, brought to the surface contemporaneously with the folding of the 
overlying sediments. It probably marks the line of a downthrow or faidt 
being immediately followed in that direction ly the petrosilicious and diorilic Quaco road, 
beds of the Huronian. These inferior beds, which present different shades 
of blue, pink and grey, and are in jiart a petrosilicious conglomerate, are Petro«ilex and 
followed on the i-oad alluded to, by considei-able masses of fine pink felsites 
(No. 2), extending to within about four miles of Quaco ; but a short 
distance westwardly, about the Negro Settlement, the first mentioned dioritic Negro 
and petrosilicious beds are overlaid by a belt of Primordial strata, which in 
the valley of Black River intervene between these and another great mass 
of diorites and felsites constituting the eminence known as Bloomsbury Moun- 
tain. In our earlier publications this hill, which forms the western terminus 
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of the ridge of laud known as tlie Quaco Hills, chiefly composed of the 
Huranian strata under consideration, has been referred, from the fact of 
its overlying the slates of the St.. John group, to the Devonian seiies ; but 
the close ix}semblance in aspect borne by the rocks composing it to those 
so largely developed to the noi-th and noi-th east, from which they ai-e 
seimmted only by a narrow valley, rendei-s it more probable that the great mass 
of strata m this hill is of Huronian age, and that, though here apiMirently 
resting u}x>n t\e Primordial strata (which in the valley alluded to dip 
southerly under Bloomsbury Mountain), they ai-e in i-eality more ancient 
than these latter, and are here brought up along a line of fault in a 
similar manner to those of Ratcliffe's millstream. These rocks are well 
exposed along the post-road, on the south-western flank of the hill, and ai'e 
as follows : — 

There fli'st appears a considerable bi*eadth of compact dark grey diorite, 
without evident marks of sti*atification. Beyond this to the south arc 
stratified dark grey diorites, followed by amygdaloital porphyiitic diorite. 
To this succeed other beds of dark gi^ey diorite, covered by fine gL*ained beds 
containing much hornblende. A grey, sometimes nearly white, micaceous 
quai'tzite rests upon the last named beds, and the whole is GOvei*ed by greenish- 
gi'ey petrosilicious beds, the latter in many places )>eing filled witli irregular 
vesicles, the sides of which are coated with minute crystals of quartz, calc- 
spar, and specular iron. The thickness of the stratified deposits visible on 
this slope of the hill is about 3,00Q feet. 

From the Quaco road, where the Huronian strata have a surface 
breadth of from four to five miles, the i-ocks of this series, with essential- 
ly the same chai*acters, but forming a belt of somewhat greater width, 
extend eastwaj*dly, aud have been )*ecognised on Yaughaii's and Macomber's 
Brooks, about four miles in the rear of Quaco, and along the old road con- 
necting the latter with Upham and Sussex. On the first named stream the 
sti'ata consist mainly of dioiitic and i^eti-osilicious beds, having a south- 
easterly dip of from 60^ to 80^, but farther noi-th, at Wood Lake, the 
greenish quartzite beds appear. OnHanfoixl's and Harding's Brooks, the soft 
red up|)er sedimentary beds cover the noi-them- slo]^)e of the anticlinal ridge. 
They here dip northerly at an angle of 45**, with a suriace-bi^eadth of about 
one and a-half miles, and are immediately followed by fossiliferous strata 
of the St. John group, having the same dip. The latter thence occupy the road 
to a point a short distance beyond where the brook above named unites 
with the main branch of Hammoiid River. 

At the point last named. Carboniferous sediments ap])ear, which conceal 
the more ancient strata over much of the district eastwaixl of that above 
described, in the parishes of Hammond and Sus.sex. At several points, 
however, the Huronian ixxsks nae above these newer sediments. The first 
of those ex2)osui'Cs may be seen a few miles east of that last noted, and just 



ttEPOBT OP L. W. BAILET AND G. F. MAItHBW. G5 

south of Hammond River, in a ridge of dioritic and petrosilicious rocks, 
crossing the parish line between Upham and Hammond. Thi ^ may l>e con- 
tinuous with anothei* ti*act still further east, beyond the souices of the same 
stream and near the manganese mine of Markhamville. The hills bounding Markhamville 
the Hammond River valley on thj south at thi» place, consist of Huronian 
strata, while the valley itself and the greater j)art of the nortlicnii slope ai-e 
foimed of Lower Carboniferous sediments. In the immediate vicinity of the 
mines, the older rocks are chiefly the fine grained dark grey lUorites, and 
black or dark grey felsite or petrosilex of Divs. 5 and ; Lut about half 
a mile down the valley, the grey rusty- weathering sandstones al hided to iji con- 
nection with Div. 2, here heavily charged with carbonate of ii \\, come out 
upon the slopes of the hills. TJie manganese mine is in L<)\'. "r Oarbonifer- Manganese. 
ous sediments, occupying a valley between two ridges of Hi 3 - )niau strata, 
and it may have been from these that ore was originally deriv<* !, thin veins 
of manganese being sometimes found in the dark giey felclspathic 
rocks which form the more noi-therly of the two rilges referred 
to. Both of these ridges present several vai-ieties of irit'y and dai-k 
grey petrosilicous beds, which have sometimes the as})eut of 11 conglouK^rato, 
associated with grey and greenish-gi^ey amygdaloidal and coiipact diorite. 
Still farther east, in the same general line with the above, similar beds 
appear about one and a half miles west of Pleasant Lake. Beyo. ; I tliis point 
we have not obselnred any undoubted Cold brook strata, although some 
beds upon the Pollet River, near the county line between King's and Albert, 
bear some resemblance to the rocks of this age. 

HURONIAN ROCKS Or NORTHERN KING's AND (^UEEN's (oLNTIES. 

We come now to 8i>eak of the Huronian or Ooldbrook sti-ata iMct with in the 
belt of crystalline rocks which passes north eastward threugh the i\*ntie of Char- 
lotte County, and thence along the boundary line between the coir 1 ties of King's 
and Queen's to and beyond the St. John River. In the county fii-st named 
the rocks of this age are much obscxired by sediments of more 1 ocent age, but 
on both sides of the crystalline belt in the hilly tract l^tweta King's and 
Queen's Counties, portions of this series may be recogniztil. These are 
moderately well exposed in the hills about the sources of the In •icpis River, 
and between Belleisle Bay and Washademoak Lake. 

In the parish of Petersville, Queen's County, Aimstrongb ( 'ornci-s, at ^Vnusti-uug 
the junction ol the south branch (called North Bi-anch) with the uiahi Nerepis ^^^^^^ 
stream, is the centre of an irregularly lejiticular area occupicil hy Huronian 
rocks, which, in a westerly direction, extends across the main Fredericton 
post-road into the woode<l country in the rear of Doughis ^Mountain. 
Eastwardly, it covers much of the broken country along the south bmnch Xerei»i« 
as far as Jerusalem Settlement in the parish of Hampstead. Towards the ^'*^^*^^'- 
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westeni end of thii* area tbei*e aie good exposures westward of Armsti'ong^s 
Cornel's, in the cross-i-oad leatling thence to the Government House on the 
lx)«t-i'oad to Freilericton. At the bridge over the south branch, near whei-e 
this by-road diverges from the Gagetown road, are ledges of hard dark 
pui-plish felsite or petix>silex, poq)hyritic with small crystals of feldspar, and 
containing small jwrtions of jasjier. Their dip at tliis i>oint is S. 30® W. < 
00 ^ Further west, numerous ledges of highly feldspathic rock cross the road 
lei\ding to Goverimient Honse. They ai*e in part obscurely schistose, but 
usually com^mct and without obvious lamination. In color they vary from 
dark purple to pale green, and in most instances ai*e porphyritic to a greater 
or less degree. A ^wrtion of tlie rock contains scattei-ed gniins of a dai*k 
green minei'al resembling chloiite. Some loose fragments of puri)li8h-red 
clay-slate, wei-e also observed. About a mile Ijeluw Government House, on 
the FrederictoJi post-i-oad, a by-road turns off to the westwaixl, u[X)n which, 
at a distance of thirteeji hundretl paces from tlie main ix)ad, is a lidge of 
felsite and poq)hyritic diorite which has been exposed by the denudation of 
the surrounding grey slates. 

Fix)m Armstrong's Curnei-s the Gagetown i-oatl runs easterly along the 
noi-thern Dank of a i-aiige of hills chiefly comi)Osed of feldspathie and petro- 
silicious rocks, with compact and ^'esicular dioiite i-esembling those of the 
Coldbrook group. These dioritic rocks are in some places filled with nodules 
or concretionary masses of white chalcedonic quartz, arranged along parallel 
lines having a genei'al east and west coui-se. To the northward of the above, 
the i-ed i-ocks which lie at the base of the St. John gi-oup may be seen ex- 
])Osed at intei-vals in low leilges along the i-oad last named, and in the bed of 
the Nerepis sti-eaui. At Wm. Wood's these consist of olive-gi-ey and purplish- 
grey clay slates. They dip S. 10^ W. < 80"", and areovertunied, for they 
arc flanked on the north by shales of the St John group, and on the south 
by the Coldbi-ook i-ocks alluded to above. Oji examining some ledges which 
ci*op out on the banks of the liver, the following succession of beils at the 
j miction of the two groui)s was observed, in asceiitling oiiler: — 

J . Ledges of fine grained dark grey diorite . 

2. Beds of olive-green and purplish-red clay 8lat<»4, heaWly chargeil with carbonate 

of iron, and divided by nuinei-ous vuins of that mineral, lliese veins of 

spathic iron vary from four inches in tliickness downward. 
.'^. The clay -slates are overlaid by a syenitic rock, consisting of reddish feldspar, 

an earthy mineral resemlding clilorite, and quartz. 
4. To the above succeeds a hard purplish line gi-aine<l argillaceous rock, 

abouiuling in vesicles which are filled chiefly with epidote. 

Northward of the hard rocks last named lie the black shales of the St. 
John group. The width of these Upper Coldbrook rocks exposed on the 
liver, allowing for a fault by which the wJiole series is re[>eatcd, is about two 
liundrc<l foot. 
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But little is yet known of tlie distributiou of the Hurouian rocks in the 
district immetliately to the eastward of that above described. It is probable, 
however, that the eastern limit of the lenticular area, referred to al)Ove as 
composed of these i-ocks, will l^e found on the road leading fi-oni Coot Hill 
on the Nerepis River to Jonesis ('i*eek in tlie parLsh of Gi-eenwich, in King's 
County. On this roa<l, for the distance of alK)ut a furlong on the south side of 
the south In-anch of the Nerepis, thei^e occur dark purplish jK)rphvritic fel- ^**"?* ^^?"*^j\ 
sites, which have the a«i)ect of Huronian ixxjks. Tliey are Ijordei-e*! on the 
south by Upper Silurian clay slates, and on the north by T»wer C Carboniferous 
strata. Slates of XTpj^er Silurian age ai-e also sjtreail over much of the area 
lying to the southwaitl of that just mentioned, and between it and the gi-anite 
hills, btit at several ^loints along the Harry Lyon road, the more northerly 
of the two roads which connect tlie Uagetown road with that above alluded 
to as extending to Jones's C/i-eek, Huix)nian ixxiks come out to view. These 
are chiefly diorites and felsites, the latter often finely iK)rphvritic with Feldapar 
feldspar crystals. Among the rocks occurring along this i-oad are a coarsely 
IKMphyritic dark green diorite, and a bi-eccia-conglomerate composed of 
fragments of diorite and felsite, lx)th very like strata exposed in the 
anticlinal ridge of Coldbrook rocks south and west of Bloomsbury Mountain, 
in St. John County. Both the ])aste and fragments of the breccia in the 
Nerepis area are porjihyritic with small ci^stals of feldspar. 

Near the point' where the roads referi'ed to in the last paragi*aph interaect 

each other, a few miles south of Jenisalem Settlement, rises a high and pro- 

Srt^ks -ii6ck 
cipitous bluff known as Broke-neck Mountain, foiming the western termina- and Blue 

tion of a ridge about two miles long, which, presents, at its eastern end, under *^"" *"* 
the name of Blue Mountain, a similarly abrupt character. The ix)ck compos- 
ing this ridge, as seen in the two eminences just named, as well as upon the road 
which connects them along its northern flank, is a very hard, flinty, dark 
gi'ey (light- weathering) i)etro8ilex, associated with beds of fine gi^ained dark 
grey felsite. Similar rocks form also less elevated ridges lying noi-thwaixl of 
and parallel to the road last named, their sloi)es being covered by fossiliferous 
Upper Silurian strata, which ah.o apj^ar along the northern side of Blue Moun- 
tain, and at the base of the high wall of rock which forms its eastern face. 
Between this mountain and Jerusalem Settlement, the road which connects J«ro»«»' 
the latter with Oak Point on the St. John River, passes over a belt of land 
which is comparatively low, and occupied mostly by sediments more recent 
than those of the Huronian series, Imt which is trnvei-sed by several ridges, 
some of which bear much resemblance to the latter. The most marke<l of 
these may be seen aliout two miles north of Blue Mountain, and consists of 
a compact dark greenish-grey conglomerate, with dioritic and epidotic l>etls. 
About half a mile nearer to the mountain, ledges somewhat similar to the 
alx)ve cross the i*oad, and consist of purplish and ilark greenish-gi-ey dioritic 
conglomei'ate, with pebbles and beds of purple porj^hyry and fine grained 
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greenish-gi'ey t'eldspathic rock. These beds are probably a continuation of 
those alretuly noticed as occuii Iiig along the road from Coot Hill to Jones's 
Greek on the ^5t. John River. 

On the SI rath side of the granite hills in the Nerepis country, the observ- 
ed rocks of til** Huronian series ai-e chiefly felsites or petrosilicious rocks, 
very fine gi,\ ed, frequently porphyritic, and usually of black or dark pur- 
plish and g^ ish shades. Hills of such rock occur near the granite in the 
vicinity of t' w.ningham Brook, near Eagle Cliff, on the Nerepis River. From 

Greenwich, this point to I :ies's Creek, in the parish of Greenwich, the country has been 
only partial I \ i^xploied. No rocks of this age were met with through the 
settlements v. lich lie immediately to the southward of the belt of high 
land which tx-i^nds in an eastt»rly direction through the greater pait of this 
j>arish ; but at soveml joints along the road fi*om Jones's Creek to Jerusalem 
Settlement, wlnoh pjusses around the eastern termination of this elevated tract, 
rpck-massos uve exposed which probably belong to the series in question. 
They consist for the most part of dark grey (light-weathering) and dark 

KeUites. purple felsitp-. but include also a felsite breccia, composed of angular frag- 

ment* of felsite, sometimes reddish in color, enclosed in a dark feldsi)athic 
l)ase. Such rocks may be seen on this road a little south of the boundary 
Ijetween the counties of King's and Queen's, where also occurs a bard grey 
petrosilicious nglomerate holding large rounded |)«bbles, from one inch to a 
foot in diainft •(•, of groy flinty petrosilex. The first named beds, and possibly 
the last, arc cnuuected with a mass of hard fine grained flinty and feldspathic 

.lom>« Creek, rocks, which (< uor an extensive area in the neighborhood of Jones's Creek, 
and to the northward of this stream rise int« hills of considerable altitude. 
Tlie felsitrs e: i)«)Hed in these eminences, like those in the hills south of Eagle 
Rock on the > orepis River, are bub-crystalline in aspect, with rough angular 
surfaces, the prevailing colors being dull grey to black, but often 
I'eddisli on 'X posed surfaces, and sometimes weathering bright red. 
Near a small i ike in the i*eai' of the settlement of Jones's Creek, and along 
the road which connects the latter with Jerusalem by way of Blue Moun- 
tain, the felsitt'^ in q\iestion may lie seen to rest upon beds of coarsely crystal- 
tine diori to, si loilar to those which in the preceding chapter have been des- 
cribed in connection with rocks of the Lauren tian system. 

In the hilly and uncleared region which lies immediately to the east- 
ward of that above <lcscribed, we have been able to spend but little time. 
A considerable poHion of it is occu])ied by the belt of crystalline rocks de- 
scribed in the last chapter as coming out on the St. John River below the vil- 
lage of Hampstoad. No rocks resembling those of the Huronian series were 

Long L;tke. obsarved alon^ the northern sido of this crystalline belt, but at Long Lake, 
near its wostevu extremity, and again upon its southern edge, just above 
Mistake Cove 'it the head of the Reach, are beds which may be of this age. 
At the fii-st named ])oint, which lies east of Blue Mountain, the locks in 
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question are dark grey, porphjritic petrosilex (weathering greenish-grey) and 
conglomerate. They are surrounded by Upper Silurian sediments, and asso- 
ciated with heavy ridges of diorite. Those which occur on the southern 
side of the crystalline ridge ap})ear to form a narrow belt between the latter 
and the Upper Silurian schistose rocks and diorite which form the northern 
shore of the Long Reach, east of Oak Point. They come. out upon the river 
above the head of Mistake Cove, and consist of dark greenish-grey dioritic Mistake Cove, 
sandstones, and very fine grained dark grey slaty silicious beds, associated 
with some mica-schists and imperfect gneisses. They are in some parts 
colored green with epidote, and in others contain layera of radiating horn- 
blende. The dip of these beds, is N. 1 0° W. < 70°. 

HURONIAN AND ASSOCIATED STRATA IN WICKHAM, KAR8 AND SPRINGFIELD. 

At many points through the hilly region lying to- the east of the St. John / 

River, in the parishes above named, and included between the depression of 
Belleisle Bay on the one hand, and that of Washademoak Lake on the other, 
strata may be seen bearing much resemblance to those of the Huronian series 
in the regions already described. Three traverses of this hilly tract have Traverses, 
been made, in each of which the bulk of the rocks in question i*esemble those 
of the Coldbrook group — Nos. 3 to 6, — but associated with these are others, 
some of which appear to be of still greater antiquity, while others 
again are schistose argillaceous rocks, which may be of Upper Silurian or De< 
vonian age. Our examinations in this quarter have [not been sufficient to 
distinguish in all cases the members of these different groups, which are ac- 
cordingly considered together in the following details of the region. 

The first of the traverses alluded to was made along the eastern bank of 
the St. John River, between the entrance of Belleisle Bay and Grolding*s 
Landing, in the parish of Greenwich, in Queen's County, a distance of about 
four miles. The course of the river is here nearly north and south, or at right 
angles to the strike of the beds, which are well exposed in an almost contin- 
uous succession of low blufis. 

A peninsula about a mile wide, and forming the most southerly part of 
the parish of Ears, separates the waters'of Belleisle Bay from those of Tenant's Kara. 
Cove, a small indentation of the St. John River. The rocks composing this 
peninsula are greenish-gray and purplish light^weathering feldspathic schists, 
which are probably the same as those of the Coastal group, and will be more 
fully considered in the succeeding section. They are separated from the Cold- 
brook rocks by a belt of dark giey rusty and somewhat plumbaginous shales, 
met with near the head of Tenant's Cove, from which this indentation has pix)- 
bably in part been excavated. The northern side of the same cove is com- 
posed of much harder rocks, forming the more southerly portion of the series 
of bluffs to which reference has been made. The following measurements 
have been roughly taken by pacing along this shore, between Tenant's Cove 
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Section and Jones's Cove. For a quarter of a mile from the entrance of the cove, on 

oetween ^ * ' 

Tenant*B and its northern side, there are no exposures. Corrugated grev shales then 
Jones's Cove. 

appear, associated with schistose dioritc beds, and dipping N. 20"^ E. < 60^- 

There is then another space of 500 feet without exposures, beyond which the 

succession is as follows : — 

FEIT 

Very hard, dark grey, compact, and Bomewhat slaty diorites, and grey crys- 
talline dolomite, portions of wliicli are an eartliy buff- weathering rock, 

with specks of chlorite ... ... 87 

Diorites, containing much quartz, some of which is rather coarsely crystal- 
line, fr(K|uently exposed in a space of ... ... 1,400 

Oreenish-grey nhloritic schists. Dip K. < 60' ... ... ... 100 

Hard fissile black slate. ' Dip N. 20^ E. < 70' 25 

Hard bluish slate, more compact than the last, and more silicious... ... 15 

Alternations of fine fissile black slates, and compact dark blue slates, 
with thinner layers of light gray sandstone, and one of gray chloritic 

slate. Dip in the latter part, N. < 70^ 115 

Hard greenish-gray chloritic slate 20 

(irey micaceous shales (dip N. 20' £. < 70) and grey rusty some- 
what micaeeous clay- slates (dip N. lO"" E. < 50"), separated by an 

interval of about 275 feet, in which are 60 feet of diorite 375 

Measures concealed 200 

(irey rusty micaceous shale, dipping N. 20* E. -: 00*', and including about 

60 f eet of diorite 500 

• Measures concealed 125 

Pale grey, more or less shining argillites, (including two small intervals, 

in which the measures are concealed.) Dip N. 20^ W. < 80"* 800 

Pale gray argillites, including thinner be<ls of greenish-grey, sometimes 

sandy shale ... ... ... ... ... ... ■•■ 250 

Measures partly coifcealed, but probably argillites, which appear in the 

hills above ... 850 

Pale gray shining argillites. Dip N. < 80' 250 

Grey lustrous shale, covered with dark green films ... ... ... ... 25 

Dark grey shale, with elongated oval spots ... ... ... ... 8 

Schistose rock, in part like the last, but mostly a fine grained diorite ... 60 

Measiu-es concealed 12 

Gray gneissoid rock, covered with dark chloritic spots 25 

Measures conccaledl 30 

Grty gneissoid rock like the last, but more slialy 60 

'^rcy snaxe... ... ... .•• ... ... ••• ••. ••• .•• ov 

Grey gneissoid rock, with chloritic spots. This becomes coarser, and 
-passes into a porphyry, weathering with prominent light-colored 

angular fcld.spat^ic blotches 55 

Measures concealecl, in part greenish-grey schistose rock, with chloritic 

films and grains of quartz ... 20 

C^ten chloritic and greenish-grey feldspathic schists, botli with films of 
chlorite, the latter part holding small round i>ebbles. Dip N. 10"* 

« * • '^ 4/ V ■•• ■■• ••• ■■• ••• •■■ •*• •■• ■«• \f\f 

Gray poqihyri tic gneiss, similar to that described above 125 

Dark green chloritic shale. Dip X. 10" W. < 90* ... 80 
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Dark green chloritic slate, like the laat, but coarser, weathering with large 
and numerous white lenticular patches of steatite, mingled with films 
of dark green chlorite ... ... ... ... ... ... 60 

Compact dark grey, fine grained silico-feldspathic rock ... 30 

Compact porphyritic rock, of a greyish color, with shades of green and 

purple, and yellowish-green spots ... ... ... ... ... 25 

Gray shales, with shades of green and purple, and having dark green oval 

films, the latter part tine and fissile. Dip as above 175 

.L/lvX'l v%? ••• fl ■-• ••• •>• ••• ■>• ■•• ■»■ § 

Greenish-grey chloritic shales ... ... ... ... ... ... ... 180 

Coarse grey shale, like the last, but without dark green films 125 

Coarse porphyritic rock, like that described above 18 

Shales of dark green and grey colors, the former with dark oval spots, 

the latter harder and more silicious 500 

Hard grey rocks, of which some portions are schistose, and others com- 
pact, quartzose, and somewhat dioritic ; the latter part dark green 

chloritic shales ... ... ... ... ... ... 125 

Measures concealed. The hills a1>ove the line of section corresponding to 

this space are composeil of rocks similar to the last ... ... ... 450 

Grey and dark grey argillites. Dip N. •>: 70** 10 

Greenish-grey and grey argillites 200 

The argillites which teraiiiiate the above section, come down to the river 
in the form of a low point, making the southern side of the indentation known 
as Jones's Cove. This cove forms a i)ortion of a tnnngiJar area, having a JonibVC* vc, 
base of about a mile in width, and consisting mostly of meadow land, which 
intervenes between this point and the southern boiindary of the County of 
Queen's. We have not examined the interior of this indentation, but it is 
pi-obable that it is occupied by slates, such rocks having been seen for some 
distance along its southern shore, as well as in the high lands which overlook 
it from the noHh. 

The fii-st rocks met with on entering Queen's (Jounty ai*e grey shin* 
ing argillites, similai* to tliosc of Ham}>stead, on tlio opposite side of the 
river. Tliey are in nearly veitical beds, having an easterly coui-se, and ai-e 
exposed upon the southern etlge of a nearly flat terrace-like series of hills, 
which, for two miles or more abo>'e this point, are covered with superficial 
deposits, and afford no exposures of the underlying rocks. It may be 
worthy of mention that this area, thus obscured, is nearly opi>osite to tliat 
which, on the opposite side of the river, near Spoon Island, is occupied by the 
grey granites of the Hampstead (|uanies. The fti'st exposures of rock on the 
eastern side of tlie river, to the northward of those described, are to be seen 
near a small i*a\'ine, about a mile below Goldiug's Lauding, and nearly oppo. Gelding's 
site the foot of I^ng Island. They consist of finely bedded ^-eenish-grey *" ^^^* 
shales, immediately to the north of which are b^ds of greenish grey fine grained 
granitoid gneiss, associated with chloritic gneiss of the same color, and 
chloritic schist*. The dip or cleavage of these beds is S.< 90*^. In the bed 
of a small brook which travcl•«c^) the ravine above mentioned, and a little to 
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the north of the last named beds, are exposures of rather soft biight green 
thick bedded and somewliat unctuous slates, dipping N. 30® E. in a nearly 
vertical attitude. These slates are probably connected with a series of 
argillites, also vertical, but paler in color, which form a ridge on the northern 
side of this ravine, and separate it from another similar depression a few rods 
to the northward. In the hills which form the upper side of this second 
ravine are ledges of conglomerate, chiefly made up of pebbles of purplish- 
brown felpai* or petrosilex^ intersected by numerous veins of ankerite, and 
having a slaty structure conformable to the schistose beds upon whicli 
they rest. These latter are finely bedded greenish-gray argillites, dipping 
about S. < 70°, and are associated with dull greenish-grey pale-weathering 
schistose feldspathic rocks, and slaty conglomerates, the latter containing 
fragments of ankerite which by weathering are converted into ochreous 
spots. In the same ridge with these, but to the northward of them, green 
and purplish-red argillites, speckled with scales of grey mica, come into 
view, with a dip S.<90°. A depression of no great width then succeeds, 
probably occupied mostly by dark gray and black finely-bedded shales, frag- 
ments of which are abundant in the soil, and which are exposed on its northern 
side in numerous ledges over a breadth of a hundred yards. These shales, 
which are quite soft, fissile, and easily broken, resemble those of the St. 
John group, and will probably be found to contain characteristic fossils, 
although a diligent search for these failed to discover them to us. The 
dip oi these beds is S. <.80<>. 

A few feet to the northward of the black slates last mentioned ar« iMn 

and^fekfteT^ beds of soft dark green schistose chloritic rocks clouded with purj>le, which 
intervene between them and a mass of bright red and- pale grey crystalline 
felsites, which weather almost white. These feldspathic rocks form the 
southern side of a raiher prominent ridge running out to the St. John River 
about half-a-mile above the foot of Long Island, the remainder of the ridge 
being composed of porphyritic and dioritic fine grained rocks, portions of 
which ai-e of a dull green color, highly feldspathic, and replete with small 
vesicles, and others dark purple, diveraified by white araygdules and by spots 
of epidote. The aspect of these rocks is that of the Coldbrook group in the 
Huronian series, and their breadth at this point about one hundred yards. A 
few rods to the north are dull grey sandy shales, and argillites, alternating in nar^ 
row belts, the surfacesof which aremarked by numerous thin and branchinglay era 
of a darker color, some of which resemble the impressions of fossil plants, 
but are destitute of structure. These arenaceous beds, which dip N.<; 

Grolding's Oor- 70^, occupy, together with a small ridge of diorite, the remaining space 
to Grolding's Comer. 

Between the travei'se above described and the second, made in the west- 
era part of the parish of Springfield, is an interval of about eight miles, in 
which rock exposures ai*e for the most paii; too limited and disconnected to 
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throw much light on the geological etructure of the region. So far as 
•bserved, their general character is similar to what has been described 
above, near the St. John River, but they include also some beds not observ- 
ed upon the latter. 

The best exposures to be met with in this district are to be found 
among the hiUs upon either side of the London Settlement, about three miles 
east of Golding's. Along the road which connects these two points are 
numerous outcrops of grey and dark grey schistose feldspathic rocks and grey 
slate, similar to those near Golding's, and in like manner associated with 
thinner beds of hard grey sandstone and diorite, being probably of Upper 
Silurian or Devonian age. Their dip, about one and a half miles from the 

river is S. 30^ £. < 40^. On entering the London Settlement, the same London Settle^ 

ment. 
road, previously running easterly, tui*ns to the south, extending along a 

valley through-which flows a small stream connecting with Jones's Cove on the 
St. John River. Where the stream in question enters the settlement at its 
northern end, two ratlier prominent ridges may be seen^ one on either side, 
which are composed for the most part of a hard, pale liver-grey, white- 
weathering feldspathic quartzite, the dip of which is apparently S. < 45°. 
These rocks bear some resemblance to those of the ridge below Oolding^s, on 
the St. John River, but lack the red tint of the latter, and ai*e much moi*e 
silidous, some portions being flinty and jjorphyritic, of a very dark grey, 
weathering to a pure white color. Along the southern slope of this ridge, 
and separated, if at all, by a very narrow interval, are dull dark grey and 
somewhat sandy argillites, the surfaces of which are covered with small scales 
of mica; their dip is S. <80^. Descending to the bed of the brook, a 
mass of pale grey, light-weathering quartzite like that of the hills, and 
about thirty feet in thickness, may bo seen enclosed between these argillites 
and others to the south, which are more finely bedded, and of darker, almost 
black, colors, as well as very fine and fisHile. These ai'o probably the same 
as the dark shales seen on the St. John River, but ai*e not well ex|)osed at 
this point. Large blocks of puqilc slate are abundant in the soil which 
covers theso hills. No ledges of the latter were seen at this point, but in 
crossing the uplands, a little to the south and on tlie eastern side of the stream, 
beds of this character come into view, and ap}>ear to have a considerable 
thickness. Their dip is S. < 60^. A few rods further in the same direction 
is a low ridge of diorite, succeeded after a short intei'val by grey coarsegrained 
quartzites, which are pyritous and imsty-weathering, and in which are 
contained small quantities of copper-pyrites. With these qimrtzites are Copper pyrites 
dark green feldspathic sandstones containing much disseminated chlorite, 
in thick beds, together with thinner l)eds of fine grey splintery shales. 
Crossing a by-road, which here runs to the eastward, a high blufl* may be seen 
near the middle of the settlement^ com|)Obed of pale grey light-weathering 

feldspathic rock, which is rather coarse giuined, and in part a feldspathic sand- 
10 
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stone. Ridges similar to the above may also be seen on the opposite or 
western side of the valley, where, through the remainder of the settlement, 
the strata are better exposed than on the eastern side. The most northerly 
beds visible hei'e are the dark greeu chloiitic sandstones alluded to above, 
having a breadth of several rods, and forming very hard and massive beds of 
uniform aspect, and without evident stratification. To the south of these, but 
8e|)arated by an interval of fifty rods, ai'e beds of similar composition but 
more finely grained and schistose. There is then another interval, beyond 
which appear the lighter colored, somewhat sandy beds last alluded to on the 
opposite side of the valley. Two ridges of these ixxsks, having a course £. 
lO*' N. and separated by a narrow valley, here overlook the mill-pond and 
biidge at the southern end of the settlement. Portions of this rock are 
conglomerates, made up of fine grained, greerdsh-grey feldspathic fragments, 
containing pale grey amygdules, which by weathering give to the mass a 
vesicular aspect. These rocks recall those seen near Jones's Cove, on the St. 
John Kiver, and are similarly associated with greenish-grey schists, covered 
with dark green films of chlorite. A few ledges of the latter may be seen 
near the head of the mill-pond, followed at. McCrae's mill by bright purple ai^d 
purplisli-red argillites, and fine gi*ained grey and purplish-grey sandstones. 
These latter, on exiK)sed surfaces, are conspicuously banded with narrow 
streaks of a paler somewhat greenish color. The dip of the more schistose 
portions is S. 10^ R <40®, the slaty cleavage, which is strongly pronounced, 
being N. <.80^. 

The mill last alluded to is about a quarter of a mile northward of the 
boundary line between King's and Queen's Counties. * Where the road 
connecting London Settlement with Tenant's Cove crosses this line, fine 
fissile and glossy grey argillites may be seen, with a dip or cleavage N. 
<90^. No other rock exposures are met with in this direction imtil 
the point is I'eached where the same road is intersected by that known as 
the Base-line road, and which ti'avei'ses the central part of the ]>arish of 
Kars. Just beyond the Baptist church, which stands near the intei'section of 
these thoroughfares, dull and black rusty-weathering slates may be seen, 
apparently with a southerly dip, succeeded by msussive, somewhat dioritic 
rocks of a dark greeu color. Still fui*ther in the same direction (near the 
house of Wm. Urquhart) are ledges of hard dark greenish-grey chloritic 
grit, followed closely by pale grey and greenish-grey micaceous shales, 
dipping N. 20® E. < 60®. Midway between this point and Tenant's Cove, 
where four roads meet, are beds of hard grey feldspathic rock. These, with 
black slates and cliloritic schists, are the same with those seen on the shore 
of the St John River, above Tenant's Cove. The rocks about this latter 
and thence to Jenkins's Cove, have already been described. 

Through the remainder of the paiish of Kara we have made but few 
obsen-ations, the itx:ks being mostly concealed from view. So far, however. 
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as these are visible, they indicate an extension to the eastward of the form- 
ation already described in the vicinity of the St. John River. Near the 
south-eastern comer of the parish are ridges of dark grey, slaty feldspathio 
rock and diorite, dipping N. 10*^ E. < 70"^, — probably a continuation of the 
beds near Tenant's Cove. To the north of these, on the Base-line road, 
near the centre of the parish, are greenisli-grey chloritic schists and grey 
argillites, similar to those about Jones's Cove. Still further north, near the 
boundary line between King's and Queen's Counties, the strata i*esemble 
those of the Coldbrook and Coast series, being probably a continuation of 
the beds described near Grolding's Comer, and in the London Settlement. 
These latter rocks may be seen at several points along the road which con- 
nects the first named locality with the Shannon Settlement in the parish of 
Wickham, and again a little to the south of the latter, on the Lawson road, 
which connects this settlement with the Base-liae road in the parish of 
Kara. At the first named |)oint the}- consist of dark green feldspathio 
rocks of Huronian aspect, associated with grey argillites showing narrow 
alternating haixl and soft layers, which are seamed with quartz, and dip S. < 
80^. Both are overlaid and partly concealed by pale red fossiliferous 
limestones of the Lower Carboniferous formation. Not far from these lime- 
stones, on the road which here runs westerly towards the St. John River, are 
grey shaly sandstones, also of Carboniferous age, which are filled with poorly 
preserved plant remains, and dip W. 25^ S. <50'^. From beneath these 
sandstones, in the bottom of a depression through which nms a large brook, 
grey and purplish, somewhat lustrous argillites come into view, dipping S. < 
40**. Still further west in the same direction ai-e ledges of j>ale grey 
feldspathio grits, dipping S. 20 W. <50**. A considerable interval occupied 
by argillites, sepai-ates these beds from pale grey, white- weathering feldspathic 
quartzites, which ai-e very silicions and filled with quartz veins. These are 
probably the same as those of the London Settlement. Feldspathic grits 
similar to the above, but in part chloritic, may also be seen on the Lawson Lawaon Road, 
Road, about half a mile north of the Queen's County line, being probably a 
continuation of the above, and having the same dip. They are in like manner 
associated with purplish feldspathic beds, somewhat mottled with grey, and 
having seams filled with red ochre, also with red rubbly slates. To the south 
of the grits, on the last named road, are grey and pale reddish-grey, light- 
weathering, rather coarse grained felsites, with disseminated black and 
glistening minute crystals, succeeded in the same direction by a conglomerate 
composed of grey feldspathic i e>)bles in a greenish-grey slaty paste. (Dip 1 
S. 20^ W. < 80^.) Still further south, near the house of John Lawson, in 
the north-eastern comer of the parish of Kai-s, aie a few small outax)ps of 
fine fissile dark grey slate, and bluish-grey slate. This is not far north of the 
point where the Lawson road interaects the Base-line road. Near, where the 
latter crosses the parish line between Kars and Springfield, greenish- 
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grey sandy felsites again appear, and beyond them, at Daniel Morriirs, 
in the last named parish, ridges of hard and compact dark green feldspathic 
and dioritic rock, like that of the Ooldbrook series. This is but a short dis- 
tance westward of the second line of traverse to which reference has been 
made, and which is afforded by the valley of Spragg's Brook and its tributaries. 
The stream last mentioned flows into Belleisle Bay, near what \b known as 
the Pointy at its head. About two miles to the north of this locality it 
divides into two branches, tho more westerly flowing along a valley through 
which runs a road from Belleisle Point to the Washademoak Lake, in Queen's 
County. Along this road and in the bed of the stream may be seen a 
very complete section of the rocks in this district, which include some 
strata not met with further west. 

Belleiale ^^ ascending the bed of the brook from Belleisle Point, the first ix)cka 

• met with after passing the Carboniferous conglomerates with which the valley 

of Belleisle Bay is chiefly filled, are dark green feldspathic rocks which are 
partly schistose and partly a conglomerate. Associated with these are other 
somewhat slaty feldspathic beds, but of lighter (pale gi*een and pale 
red.) colors, some of which are very ochreous, their dip varying from N. 40** 
W. <60^ to S. 50^^ E.<40°. To the north of .the latter, and appar- 
ently dipping beneath them, are soft, finely bedded and somewhat glossy dark 

Chloriiie rocks grey fissile shales, and dark green chloritic schists, dipping S. 30^ E. < 60^, 
followed by more massive dark green chloritic ix)cks, in which the bedding 
is less obvious. The measures are then concealed for nearly a quarter of a 
mile. Beyond this space, which is partly occupied by a bend of the stream, 
the latter flows between high hills, composed in part of a fine grained greenish, 
somewhat schistose rock, holding small fragments of purple slate. This 
is but imperfectly exposed in the hills, and in the bed of the brook does 
not appear, the first beds met with in the latter, smd nearly midway between 
the hills, being dark gi*cen glossy argil lites, which exhibit nimierous and 
sharp corrugations, more than ten folds being visible within thirty feet 
measured across the line of strike. These argillites include some thin beds of a 
purple color, and are separated by about ten feet of massive dark green 

Red and pur- and epidotic diorite, from a thick mass of bright red and purple 

pleslateB. ^j^^^ dipping N. 60^ W<9Q*'. Near their contact with the diorite, these 
slates are dark-colored, and veined with feldspar parallel to the bedding. A 
bend of the stream then goes back on the green slates, which hei-e appear to 
dip southerly (S. 40*^ E. <80"). They include a lenticular bed, li-ora four to 

Dolomite and six inches in width, of pale pink white- w^eathering porphyritic felsite, and 
gi'ey slaty dolomite. More green chloritic and bright red slates then 
succeed, also including a small bed of grey slaty felsite. Farther up the 
stream massive yellow-grey felsites come into view, succeeded by grey 
slates covered with si)angles of mica, and dipping S. <70**. These grey 
slates then occupy the stream for some distanct, being mostly thick bedded, 
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but mcluding also some beds which are finer and of a purplish color, and at 
one or two points, thin beds of felsite. Higher up the stream these felsites Felsites. 
again appear in foi-ce, being fine grained and of a pale yellowish-grey color, 
and, with some included beds of diorite, extend to the forks of the stream just 
below W. C. Davis's grist-mill. From this point the road follows the more 
w^esterly branch. Just beyond the bridge, at the junction of the two 
streams, grey and greenish gtey feldspathic slat-es with ochreous joints 
appear, with a southerly dip (S. 20^ K <60^), followed, after an interval of 
a few rods, by rather thick bedded greenish-grey argillites, the dip of which Argillites. 
Ls N. 30^ W. < TO'', becoming reduced in a few yards to 60". A few rods 
beyond, where the road again crosses the stream, fine grained and thick 
bedded grey and purple argillites appear, which are jointed and have a 
strong slaty cleavage, the dip being apparently S. 40^E.<40®. These 
ai^lites, with others of paler color, and which are more or less ochreous, 
occupy most of the space between the bridge last noted and still another, 
where the road under consideration is joined by the Base-line road. At this 
point are ledges of hard and massive feldspathic rocks of grey and greenish- 
grey colors, which are [>ai*tly fine grained argillites and in part grey feldspathic 
sandstones. These are,probably, the same as the beds seen to the westward 
Qt this point in the parish of Kacs. For about three-quarters of a mile 
beyond the bridge last alluded to, the stream nms through meadow lands, 
which upon the eastern side are bounded by a succession of low rocky bluffs. 
About one-half of the strata disclosed in these hills are soft rubbly and 
somewhat splintery dull grey shales and dark grey slates, not unlike certain 
beds which, at Jones's Creek, on the Long Heach of the St. John River, contain 
Upper Silurian fossils. No organic remains, however, were met with here. 
The beds are folded and irregular, but ap{>ear to dip about N. 60" E. < 40^, 
and to be overlaid by a seiies of hard gi*ey grits, which are also in part 
interstratified with the slates. Further up the valley, and forming a* part of 
the same line of bluffs, are hard rubbly gi*eenish grey rocks, and green fine 
grained diorites with ochreous joints. Near the house of Edward Spragg 
these dioritic rocks are succeeded by gi*eenish-grey schistose feldspathic rocks, 
like those of the Coldbrook series, forming a low ridge, on whose northem[flank 
is a thick body of pale^greenish-grey shales, having a dip or cleavage S. < 70". 
Another low ridge then succeeds, in which greenish-grey schistose rocks 
may be seen enclosing a mass, about fifty feet in breadth, of highly felds- 
pathic light-weathering rock, which in some parts is fine grained and 
homogeneous, approaching a felsite, and in others is granular and porphyiitic, 
while other portions again contain greenish-grey epidotic pebbles or con- 
cretionary nodules. Similar pebbles or concretions are also contained in some 
of the enclosing schistose beds, which thus acquire the aspect of coarse con- 
glomerates ; but a little to the north these again become more finely gi*ained and 
uniform, being mostly pale grey light-weathering finely bedded argillites, but 
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MicaceouB and sometimes of darker colors, or of coarser texture. Among these schistose 
schists. rocks, which have here a breadth of a mile or more, are some which are 

micaceous and others chloritic, resembling in aspect the strata described on 
a preceding page as occurring on the St. John River, near Tenant's Core. 
The dip throughout the series varies from 3. to S. 10^ W. < 80*^—90**. 
About a quarter of a mile south of the county line, the strata in question 
pass beneath sediments of the Lower Carboniferous formation, consisting of 
coarse brownish -i-ed conglomerates dipping N, 40^ E. <20*^; but about 
half- arm ile north of the same line, a ridge of the older rocks again rises to the 
surface, consisting of grey fine grained feldspathic sandstone. 

It has been stated in an earlier portion of the Report, that near the 
northern part of the pai'ish of Springfield, and a few miles to ihe eastward of 
the traverse above described, there is a belt of crystalline rocks, consisting 
mainly of coarse grained diorite, containing magnetic iron, of which the 
length is about six, and the breadth from one to two miles. On the northern 
side of this crystalline belt the older rocks are mostly concealed from view- 
by woods or covered by Carboniferous sediments, but southward of the same 
tract these are better exposed, and have been observed at intervals as far 
eastward as Kierstead Mountain. 

The only rocks which we have had an opportunity of observing in the 
first named tract, are those which appear in the immediate vicinity of the 
diorite belt along the road which runs easterly from Scotch Settlement and 
Sunny side Lake. About a mile eastward of this sheet ot water, a few ledges 
appear near the road, consisting of a greenish-grey conglomerate, containing 
rounded pebbles of very fine grained dioritic felsite, imbedded in a sandy 
feldspathic paste, associated with more compact and homogeneous beds (feld- 
spathic sandstones), some of which are schistose. These beds are separated 
by a few rods only from the crystalline belt to the south of them. A little 
further to the eastward, grey saAdy argil lites appear, and may be seen at 
intervals for a quarter of a mile or more. They resemble those which occur 
just south of the coal-field on the western side of the St. John River, and 
which may be of Devonian age. The road is here distant about one furlong 
from the crystalline belt, but after an interval of a mUe or so, again 
approaches the latter. Near where it crosses a small brook, a tributary of 
the Pascabec stream, a contact of the crystalline rock with that of the 
adjoining formation may be seen. The latter here consists of a dai*k greenish- 
grey somewhat slaty fine grained feldspathic schist, having a dip or cleavage 
S.<80°. The breadth exposed is about a rod, the rock along its southern 
edge appearing to graduate into diorite, and being cut by dioritic and granitoid 
veins. Just north of the feldspathic schist ai*c exposures of dark grey and 
black, rather fissile shales, which are much corrugated. 

The best and most complete exposui'es of the rocks on the southern 
side of the crystalline belt of Springfield, are those furnished by the numer- 
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ous streams which here flow southwards to the Pascabec River and Belleisle 
Bay. 

The iirat of the streams in question to which we shall call attention, 
is that which unites with the Pascabec River at Belleisle Comer. The first Belleisle 
rock exposures met with in ascending this stream, are about one mile from its ^^"*®'^' 
foot,where, in the bed of the brook, are ledges of fine grained dark gi*een 
dioritic and epidotic rocks and coai*se brownish-red sandstone. Much of 
this rock is a feldspathic giit, consisting of fragments of felsite, varying 
from the size of a pea downward, imbedded with scales of chlorite in a yel- 
lowish green feldspathic paste. With these beds are brownish-purple 
ditlomites, seamed with spany veins, and holding much |)eroxide of iron. Dolomites. 
No distinct bedding is apparent in these rocks, but the bands of color by 
which they are diversified have an appix)ximately east and west course. 
These beds are exposed in the bed of the stream for about twenty rods, 
becoming in the latter part of this space somewhat coarser, and containing 
pebbles or concretionary masses, which, like the paste, are highly feldspathic. 
The rock, as before, exhibits various shades of green and purple, being 
filled with epidotic matter, and traversed by large yellowish-green epidotic 
seams. These coarse rocks form the bed of the stream for a quarter of a 
mile, the apparent dip being S. 60® W. <40^. There are then no further 
exposures for a similai* distance, beyond which the last beds observed upon 
this stream, nearly two miles from Belleisle Comer, are hard grey feldspathic 
grits. • 

A more complete succession of the rocks in this district than that above 
described may be seen on Scovil's Brook, a stream of some size having its Scovil*8 Brook, 
source within the crystalline belt to which refei-ence has been made, and 
thence flowing southwards, just west of the elevation known as Bull Moose 
Hill. The tii'st rocks visible in the valley of this stream, are at the foot of 
the hills, about a quarter of a mile in the rear of the highway, and consist of 
greenish-gi'ey feldspathic ixx^ks bearing some i*esemblauce to those of the stream 
desciibed in the prece<Ung i)aragi-aph, but more distinctly bedded, the dip being 
N. 20® W. <60^. Rocks of similar aspect may be seen between these two 
water-courses among the hills in the i*ear of the residence of Mr. W. B. Scovil. 
An interval of about twenty i*ods, in which there are no exposures, separ- 
ates the last named beds from a series of coarse and rather thick bedded 
feldspathic shales with micaceous layei<s, associated with hard grey and red* 
dish-grey feldspathic sandstones and dolomites, dipping N. 10® W. <60®. 
These are followed by another interval of about fifty rods, beyond which, 
greenish-grey epidotic rocks, like those of the stream last described, again ap- 
pear. Still further up the stream, but sejmrated from the la^t by a space of 
about a quarter of a mile, are ledges of hard grey somewhat micaceous sand- 
stones, dipping N. <70''', and associated with fine grained bedded diorites, 
^^nd very fine grained grey sandstones, having. a similar dip. These are exposed^ 
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with very regular bedding, for a space of about twenty rod& An interval of 
about the same length then succeeds, beyond which strata of a similar charac- 
ter are again met Tifith, the dip becoming reduced to N. < 30**. This would 
appear to be near the centre of a synclinal fold, for in ascending the stream 
the next beds met with, at a distance of about forty rods, are grey and dark 
grey, very fine grained feldspathic sandstones, dipping S. < 60®. These are 
associated with hard greenish-grey fine grained feldspathic sandstone, filled 
with fragments of felsite and scales of chlorite, and seamed with white quartz. 
The point whei*e these rocks occur is not far from the forks of the stream. 
In ascending the west branch of the latter, coarse diorites of the crystalline 
belt ai*e almost immediately met with, and are again exposed in numerous led- 
ges over the adjacent fields on the faims of Eli Northrup and H. Delong. 

It would thus appear that this belt of coarsely crystalline diorites is 
flanked upon either side by grey petrosilicious rocks, into which, at one or 
more points, veins of the former may be seen to penetrate. It is not yet cer- 
tain to what horizon these feldspathic and schistose beds shoidd be referred, 
but it is probable that they are Huroniau. Near the contact of the two 
formations on the southern side may be seen a few ledges, poorly exposed, 
of hard grey quartzose gneiss. • 

The eminence known as Bull Moose Hill is composed of Lower Carbon- 
iferous sediments, which rest unconformably upon the older rocks. Upon 
the road which runs immediately in the rear of the hill, these latter may be 
seen, consisting in part of grey porphyritic felsites, and in i>art of greenish- 
grey sandstones. A 'little to the east, where the same road descends to the 
valley of Northrup*s mill-stream, are blufis composed of fine grained diorites, 
associated with light colored felsites and grey sandy shales, and to the north 
of these, yellowish-grey feldspathic sandstones and grey chloritic gneiss. From 
near this point a road runs north-easterly, and about a mile to the south of the 
crystalline belt, enteiing the pai*ish of Studholm near where a small stream 
crosses the boundary between this parish and that of Springfield. No rocks 
were observed along this road ; but on the stream alluded to, known as Hen- 
derson's mill-stream, good exposures of the latter may be seen. The first beds 
visible near the mUl are soft and somewhat ochreous grey shales, followed 
by thick beds of compact pale yellowish-grey sandstones, with divisional 
planes (bedding Q, having a dip W. <80^. In descending the stream these 
rocks are found to have a breadth of about twenty rods, but include some 
thinner beds of hard, fine grained grey dolomite and argillite. Towards the 
end of this space the slaty beds become more frequent, and include some 
which are of a dark grey color. Still further to the south hard grey sandstones 
may be seen, alternating in beds of two or more feet in thickness with 
grey and dark grey slates, the dip being easterly, but with many irregularities 
and numerous folds. The last rock seen in tins direction was a grey feld- 
spathic sandstone. 
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The stream upon which the above observations were made, is the 
more westerly branch of a larger stream forming one of the principal tribu- 
taries of the Pascabec River. Through the valley occupied by the eastern Pwcabec 
branch, the road above referred to runs for several miles, the road and val- 
ley being both separated from the main valley of the Pascabec by high 
and broken ridges. A partial traverse of these ridges was made at a point 
about midway between Henderson's mill and the main road whicfe runs north 
from Gallina Comer. The first beds met with on the northern side of this 
traverse form low bluffs along the southern bank of the stream, and consist 
of hard yellowish-grey i-usty-weathering sandstones, which are seamed with 
quartz and dip N. 20^ W. <50®. These sandstones are similar to those des- 
cribed in the preceding paragraph as occurring near Henderson's mill. The 
next beds which appear in ascending the hills to the south, and separated by 
about forty rods from the last, are hard dark grey pale-weathering felsites 
which resemble some portions of the Ooldbrook group. They are in part 
massive and without evident stratification, but in other portions are more dis- 
tinctly bedded, and include compact sandy shales, often weathering of a pur- 
plish-grey color, and numerous masses of schistose fine grained diorite. At 
one or two points on the slopes of these hills, purple slates may be seen as- 
sociated with the above named rocks, but including also small beds, from one 
to two feet in thickness, of hard greenish-grey sandstones. Still fai*ther to 
the south, and over the summit of the ridge, are hard dark grey massive 
feldspathic rocks, resembling those of the Cbldbrook group described in pi-e- 
ceding pages as seen on the Nerepis River in Queen's County, some of the 
beds being coarsely porphyritic. This ridge is sepaiuted from another, near 
Callina Comer, by a low valley through which runs a biunchof Belleisle Creek. 
In crossing this second ridge and the intervening depi-ession, the only ix^cks 
met with were brownish-red congloniei-ates of the Lower Carboniferous forma- 
tion, exposed in broad and nearly horizontal layers. 

The hills which form the more northerly of the two ridges described Kficion north 
above extend to the eastward for several miles. Near the iK>int where the Comer, 
road which traverses the vallev on their northern flank unites with the main 
road running north from Callina Comer, rocks of somewhat similar character 
are again met with. These consist, for the most part, of dark greenish-grey 
felsite, which is ex}X)sed in broad ridges over a considerable area ; but include 
also some beds of grey dolomite and, probably, also purple slates, fragments of 
the latter being abundant in the soil with which some of the ledges 
are covered. Immediately to the northward of these rocks, on the first 
named road, are some poorly exposed ledges of grey and dark grey slatcis, 
some of which are very finely bedded. Their attitude is nearly vertical, with 
a slight inclination northward. On the southern side of the same ridge, ledges 
of reddish somewhat granitoid feldspathic sandstone are exposed in a small 
brook near the house of Geo. Holmes, consisting in pait of a fine grained 
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grey feldspathic rock, which is ix)ii)hyritic with numerous red feldspar crystals 
and a few grains of quartz, and in part of a similar rock containing an ad- 
mixture of somewhat unctuous talcoid or chloritic matter, and possessing a 
slightly schistose structure. These beds are a little more than a mile to the 
northward of Callina Corner, beyond which, in this direction, our observations 
have not extended. 
duBi^ ^^^' ^^ reviewing the general character and relations of the rocks above des- 

cribed in the parishes of Wickham, Kars and Springfield, the resemblance 
which many of the strata bear to those of the Huronian series is apparent. 
To the former horizon are probably to be referred the red granitoid rocks 
described in the preceding paragraph about the he'u:l waters of the Pascabec 
River, together with the gi'eat mass of dioritic and feldspathic rocks which lie. 
to the northward of them, and perhaps the somewhat similar strata met with 
to the westward on either side of the crystalline belt in the parish of Spring- 
field, and in the London Settlement, The felsites observed on Scovil's Brook 
may be a part of the same great formation. The red and purple sediments, 
which are in each case associated with these rocks, appear to be the same as 
those described in connection with the Huronian series on the Nerepis River 
in Queen's County. The chloritic rocks seen along the eastern side of the 
St. John River, about Tenant's Cove and elsewhere in the parish of Ears, 
are also probably Huranian. llie position of tlie dolomites, gi-ey feldspathic 
sandstones, etc., which are so widely distributed through the region under 
discussion, is uncertain ; but it is pix)bable that they come between the chloritic 
rocks and the red conglomerates of the Huronian series. In their pale grey 
color and ochreous character they however bear some resemblance to the beds 
which on the Nerepis River have been described as containing spathic iron, 
and are in a similar manner succeetled by a body of soft grey and dark grey 
shales, which may be the equivalents of the St. Johs. group. No great body 
of these latter has been observed, but the localities in which they occur are 
generally in the bottom of depressions from which, in conseqeuence of their 
softness, they may have been in great part remove<l. Should this view of the 
relations of the different groups here represented be correct, the great belt 
of crystalline rocks in the parish of Springfield, if not intrusive, may be a 
boss of the older Laurentian system sm-rounded by Huronian and Primordial 
strata. 

The relations of the older rocks in the district under discussion are much 
obscured by the pix^sence of more recent sediments, consisting mostly of 
pale grey and green argillites in nearly vertical beds, some of whidi are 
of Silurian and others possibly of Devonian age. 

UUHONIAK ROCKS IN WESTERN CHARLOTTE COUNTY. 

In the western pai-t of Charlotte County there are but few rock masseB 
cjxjwsed which can with certainty be referi-ed to the Huronian series, owing 
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to the limited outcrops of strata of this &ge, and to the fact of there being 
here a more recent series (the Mascarene series), of which a part bears iitho- 
logicallj a close resemblance to the Huroiiian. Certain heavy masses of fine 
grained, purplish-black and dark gvoy felsites, such as may be seen in Troak's St. George. 
Mountain near the village of St. George, and at one or two points along the 
Maficarene shore,. aa well as extensive outcrops of dioiite in the same district, 
are probably of this age. These and other heavy masses of felsite, of lighter 
colors, (usually reddish and weathering blight red) which often contain epidote 
and specular iron, found at different ix>ints about the shores of Passamaquoddy 
and Cobscook Bays, will be more frilly described in connection with the Masca- 
rene series. 

In the Piskahegan Settlement, on the north side of the granite area PiskAhegui. 
on the M^gaqudavic Kiver, there is a low i-idge of fine grained red felsite, hold- 
ing grains of quartz and spots of epidote, enclosed by grey micaceous slates 
and dark grey argillites, which may perhaps also pertain to the Huronian 
series. 

HURONIAN ROCKS OF THE COASTAL GROUP. 

Three narrow tracts of country bordering the Bay of Fundy, and aPositioxi. 
long strip of land intervening between the ridge of crystalline rocks which 
passes through Charlotte County and those of the Kingston group, are 
occupied by sediments in which no organic remains have been observed, but 
which hare been found to overlie, at several points, strata of Upper 
Silurian and Lower Devonian age. Hence, those occurring along the coast 
were, in our report on the geoltgy of Southern New Brunswick, described in 
connection with the Devonian rocks of St. John County, under the denomina- 
tion of the Coastal group, Dr. Hunt, however, who has examined a large 
number of specimens collected from these rocks, and has visited a part of the 
districts in which they occur, is of opinion that their lithological aspect is 
such as to indicate much greater antiquity. In the presence of diorites, Character, 
felsites and other crystalline rocks, he finds this series to resemble the Huron- 
ian strata of St. John County. Portions of it do indeed correspond in the ap- 
pearance of the beds to tlie Huronian of that county, but the series of the 
coast is much more voluminous than the resembling i)arts of the Coldbrook 
group, and contains conglomerates, limestones, micaceous slates, feldspathic 
grits, etc., which have not been recognized among the Huroniau rocks of 
St. John County, first described as the Coldbrook group. We have, con- 
sequently, here separated these coastal strata from the better known Huronian 
rocks. 

Our knowledge of the relations of the different members in this Coastal 
group is at present not sufficient to enable us to present their sequence with 
certainty. The following, however,, are the principal groups comprised under Sub-divigions. 
this designation : — 
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First tract. 



Second tract. 



Third tract. 



, Fourth tract* 



Grand Manan. 



Red felsites and conglomerates. 

Grey limestones and grey clay-slate ? (perhaps accidentally intercalated.) 

Grey chloritic grits and schists. 

Micaceous slates and grey dolomite. 

Green and red clay-slates and diorite. 

One of the tracts alluded to, bordering the Bay of Fundy, is that 
extending from Beaver Harbor to L'Rtang Harbor, and thence through 
portions of the chain of islands, known as the Western Isles, which seiMirate 
the waters of Fassamaquoddy Bay from those of the Bay of Fundy. Rocka 
which are probably an extension of these,, appear in the interior on New 
River, near the eastern boundary of Charlotte County, and tlirough them 
probably connect with the Coastal Huronian rocks about the St. John 
River in King's County. 

The second tract is that extending from Negro Harbor, near Beaver 
Harbor, to Lepreau Harbor. At Negro Harbor the lowest beds are dark 
grey quartzites, succeeded at the eastern point of this indentation by 
chloritic and feldspathic schists, but further eastward along this shore, in 
the rdar of Crow Harbor, there are, beneath the schists, which here con- 
tain a few thin limestone bands, heavy masses of grey felsites. These 
strata are separated from those of the first; named belt by the rocks of the 
Kingston group. 

The third tract extends from near the eajitem shore of Mace's Bay, 
in Charlotte County, across the peninsula terminating at Point Lepreau, and 
comes out on the coast again iu St. John County, occupying on the shore, the 
space between Little Musquash Harbor and Dipper Harbor. In this area the 
rocks are chiefly red argillites, conglomerates, grey sandstones, and grey fel- 
sites. The felsites are overlaid at one or two points by schistose beds with 
limestones, cori'esponding in position to the schists, etc. forming the coast 
between Beaver Harbor and Lepreau Harbor. 

Still another tract of these rocks extends from Cape Spencer eafitwardly 
along the coast of St. John County to Shepody Mountain, in Albert County. 
Here the lowest beds are red conglomerates, argillites, and quartzites. At 
Black River they rest upon the Dadoxylon sandstone. The Ved beds are 
overlaid by grey clay-slates, enclosing a few limestone bands. To these, 
succeeds a great mass of grey chloritic grits and micaceous schists, sur- 
mounted by greenish and red argillites, and diorite. At Little Salmon River, 
near the eastern end of this tract, there is a synclinal fold in which are 
chloritic schists, grey argillites, and nacreous slates, capped by red and purple 
argillites, and silicious felsite or jaspery petrosilex. 

On the island of Grand Manan, near the entrance of the Bay of Fundy, 
and among the smaller islands which skirt its southern shore, a series 
is exposed, comprising micaceous and chloritic schists of white, gi^een and 
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puiiple colors, grey quartzites and granitoid grits, with some limestones 
iirhich bear much resemblance to the Coastal group. 

The strata referred to this group in the interior consist, like those of 
the ooast, of red slates and conglomerates, felsites of pale red and grey 
colore, grey chloiStic schists, granitoid grits, etc. They form a narrow belt interior belt, 
skirting portions of the northern shore of the Long Reach of the St. John 
River, and the depression of Belleisle Bay. 

The various rocks which make up this Coastal group will be made the 
subject of further remark in the following more detailed descriptions of the 
several tracts in which they occur. 

Details of the Coastal Group. 

1. Beater Harbor, L'Etang, and the Western Isles. — Both sides 
of Beaver Harbor, near its mouth, are formed by the belt of Kingston rocks, 
which here reaches the coast from the interior, but on the northern side Beaver Wand, 
of these, crossing the head of the harbor, strata of the Coastal type appear, 
emerging from beneath the large plateau of quaternary gravel called 
Pennfield Ridge, and extend thence towards the eastern shore of L'Etang 
Harbor, near its entrance. A little to the north and west of the town-plat of Pennfield. 
Pennfield, and along the road leading to the latter, these Coastal rocks are 
somewhat coarsely granitoid, beiiig mostly of a pinkish-grey, sometimes of 
a purple color, containing much pale red, light-weathering feldspar and quartz, 
with a considei*able admixture of a pale green mineral (chlorite?) and some- 
times a little hornblende. In the same beds are lodes of quartz, containing 
sulphurets of copper and lead. With these coarser rocks there are also 
purplish-grey felsites containing igrains of quartz, and beds of diorite. At the 
settlement in Beaver Harbor the rocks are more schistose, exhibiting alterna- 
tions of hard and compact with finely bedded feldspathic strata of a 
greenish-grey color, followed by dark grey fissile beds, both nearly vertical. 
These latter are a portion of a belt consisting mostly of dark grey and black Black Slates, 
slates filled with iron pyrites, which extends fron^Bfeaver Harbor nearly to 
Deadman's Head. They are well exposed in Wright's Head, just below wrighVs 
the settlement above alluded to on the western side of the harbor. In their ^®**^ 
deep black color and highly carbonaceous nature they resemble the shales 
of tho St. John group seen at Black Beach in Musquash Harbor. They 
differ, however, from them in having more numerous, but thin and very 
regular seams of grey and dark grey quartzite. South of Wright's Head a 
mass of olive-grey feldspathic slates may be seen to intervene between these 
black slates and the dioiitic strata of the Kingston group. These two 
masses of strata, viz., the black slates of the head, and the olivaceous b«ds 
south of it, are vertical. Th^y extend westward as far as a long narrow 
peninsula, "^hich, terminating in Deadman's Head, separates Deadman'i headman's 
Harbor from the open bay. This, to the northward of the black slates, is ^••^ 
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chiefly composed of. hard purplish quartzite or quaxtzose felsite, with beds 
of green and purple slate, resting upon hard grey sandstone, and having but 
a moderate dip (about 30^) to the northward. On the seaward side is a 
mass of dioritic tmp, which appears to be intrusive. 

Deadman'B The northern shore of Deadman's Harbor is composed of pale olive- 

^ '* green slate and conglomerate, but between these and Black's Harbor a mass of 

' felsites intervenes, separating these green strata from thick beds of red con- 
glomerates, with thinner beds of sandstone, dipping N. 80® W. <30**. 
Thase conglomerates abound with large angular blocks of gray granite, a ^pck 
which we have nowhere seen in situ, near here. Similar conglomerates, 
brought up to the northward of these by a fault, form the peninsula 

L'Etang. terminating in L'Etang Head, with the same dip of 30°, and re-appear in 
Bliss's Island, and in the smaller islands (Governor's, Bar, Fox, Flea, and 
Man-of-War Islands), which lie between the latter and Frye's Island. On 
the north side of the ridge terminating in the head referred to, and 
opposite to the upper end of L'Etang Peninsula, these coarse conglomerates are 
succeeded, after a space filled with clay, by slaty grits with a grey 
chloritic paste, and grey argillitas. With these is connected a body of slaty 
conglomerates with a paste similar to that of the grits, having a dip (or 
cleavage) S. 20 ^ E. < 60®. Here 'there appears to be an anticlinal fold, and 
similar beds with a ferruginous .trap-like rock holding slate pebbles (dip or 
cleavage N. 40 ® W. < 60°). Beyond, in a northerly direction, there is a 
greenish-grey chloritic grit, with some diorite and conglomerate layers, which 
appear to be reversed in a dip along the river. From this hill of grey 
chloritic rocks, which makes a little peninsula jutting out into the inner 
harbor of L'Etang, to the head of a long stiaight reach extending about half 
way up L'Etang Kiver, the whole south shore, as far as we were able to 
examine it, was found to consist of similar rocks. 

Bliss's Island. On Bliss's Island there is an anticlinal fold in the red conglomeiutes first 

referred to, the dip being 40** south-westerly on the southern, but N. 60^ W. 
< 20^ on the northern side (near the western end of Pentelow's Cove), and 
a similar irregularity occurs in the case of the smaller islands above named. 
On some of these (Flea Island, etc.,) the coarse sediments are associated with 
and contain fragments of amygdaloid, together with those of granite, 
granulite, slate, etc. These conglomerates are older than those of the Perry 
group, for though soft and but little altered, the sandy layers have a very 
distinct slaty cleavage, intersecting the l)edding at a high angle. Of nearly 
the same age, but somewhat different in aspect, are the beds which form a part 

Frye's Island . of the northern side of Bliss's or L'Etang Harbor, and appear on Fry«'s 

* (Cailiff) Islsmd and the adjoining islets. These are softer, and may not be of 

the Coastal group, but thei'e can be little doubt that they are^ at least, as old 

as the Devonian, for slaty cleavage, so common in the finer beda of the Pre- 

carboniferous rocks in Southern New Brunswick, is strongly marked in these. 



REPORT OP L. W. BAILRT AND G. P. MATTHEW. 87 

A depression filled with clay, and nearly cut through by the tide, 
connects L'Etang peninsula with the mainland, and marks the separation of 
the Mascarene Lower Kingston slates from the felsites and chloritic rocks 
which, as we suppose, here form the upper part of the Coastal group. In 
going southward from this neck of land, the first beds seen — on the south side 
of a cove which puts in from Inner L'Etang Harbor (or L'Etang River)— on L-Etang river, 
the east side of the peninsula, are chloritic beds with a dip or cleavage of N. 
30^ W. <70^. At the next little cove, purple-i-ed sandy slates, followed by 
grey chloritic rock, with a dip (or cleavage) N. 30** W.<50*^, may be seen. 
Beyond this, purplish-grey conglomerates, with pebbles of felaite, cross 
the road leading out upon the peninsula. For more than a quarter of a 
mile beyond this, until it reaches a point where the peninsula is again 
nearly intersected by coves, the road crosses ledges of grit having a paste 
of greenish-grey chlorite, and slate. Here follow exposures of hard grey clay- 
slate, resembling the Mascarene slates in texture, and having a dip S. < 70^. 

Just across a hollow at the head of Western Cove fine grained 
diorites appear, flanked on either side b)f finely laminated pale grey clay- 
slates, which are sometimes calcareous. Beyond these beds, and continuous 
with them, are pyritiferous quartzites, the latter sometimes graduating into 
clay-slates, the dip near the K^d bfeingS. 10** W.<60^, but a little to the 
eastward S. 30° W. <60'^. These rocks, with the succeeding calcareous beds, 

resemble the quartzite and limestone series of the Laurentian area in St. LlmeBtonea ft 

^ quartzttes. 

John County. Passing around the south shore of the little cove referred 
to, alternations' of these grey clay-slates and slaty limestones in thin bands 
maybe seen, having a dip S. <70®. Advancing southward to the lime- 
quarries, slates give place entirely to grey and dark grey limestones. These 
limestones are intersected by dykes of intrusive rock, having sometimes a 
columnar structure. One variety is peculiar, having the aspect of an 
argillite or pale gi'ey clay-slate, studded with cubes of iron pyrites. Beyond 
the quarries there are slaty limestones again, tinted pale green and red in 
narrow alternating bands (dipS. 30^* W. <70^). These are surmounted by 
greyish-white, pale buff-weathering dolomites/ which break into angular Dolomites 
fragments (dip S. 30*^ W. <60**.) At the top they include striped layers. 

A little cove and beach separate these limestones and dolomites from 
purplish and green chloritic slates very like those at the summit of the 
Coastal group. To these succeed, ac^ross a small beach, a mass of reddish 
feldspathic grit, with beds of gi'eenish slaty conglomerate, dolomite (?) and 
slate, containing spathic iron. On the south side of a fault the same beds 
are rei)eated with a high southerly dip (<80®). Pasbing around the extreme 
point of the peninsula, they were seen again at Man-of-War Cove, and are 
underlaid by thin beds of impure grey limestones. Further up the L'Etang 
River, the limestones seen at the quarries come out upon the shore, and be- 
yond them the quartzites and associated pale grey slates, herein larger volume 
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than where first seen on the west side. They form the easternmost point of 
the peninsula ; and beyond them to the northward lie grey chloritic rocks 
like those alluded to above, which come to view in several small islands in 
the inner harbor of L'Etang, and again on its eastern shore, as befoi'e related. 
The general structure of L'Etang peninsula is repeated in Cailiff (or 
Frye's) Island, with which it is connected at low water by a bar. The first 
rocks seen on entering the island at its north-east corner are purple con- 
glomerates, green slates and diorites, with greenish-grey grits or conglom- 
erates, to which succeed the grey chloritic rocks seen on L'Etang peninsula. 
These are imperfectly schistose, of a somewhat granitoid aspect, but frequently 
enclosing masses of diffei*eiit shades of color, as if the whole had once been 
in the condition of a coarse sandstone or conglomerate. Much of this rock 
consists of grains of quartz, more or less rounded, buried in a paste of grey or 
apple-green color, consisting of feldspar, and an apparently chloritic mineraL 
These rocks are probably of great thickness, since on the eastern side of the 
island they have a surface breadth of half a mile. The cleavage planes by 
which they are intersected give them the appearance of vertical beds, lying 
between the perpendicular Kingston slates of Back Bay on the north-west, and 
the limestones already described on the south-west. We have not yet met with 
similar rocks holding this position in the Upper Silurian senes, and therefore 
incline to believe that they are a portion of the Coastal group. At Birch Cove 
they give place to a thick belt of crystalline limestones, similar to those of 
L'Etang peninsula, with which they are connected by a chain of small islands 
across the intermediate sheet of water. Theii* strike is W.S.W., in which 
direction they extend to Mill Cove, on the western side of the island, but 
near the head of the latter are cut off and abut against a series of fine grained 
slates, filled with ferruginous specks, wjiich form the northern shore of the 
same indentation. On the southern side these slates may be seen at the wa- 
ter's edge, but here they rest upon another lenticular mass of limestones, of 
which about one half are magnesian, while the remainder, like those of Birch 
Cove, are of the ordinary variety. To the south of these limestones, — ^which 
are associated with a pale yellowish-green massive idoerase, and which we 
think may be a part of the older mica-schist and limestone series, which, at 
St John, overlies the coarsely crystalline Laurentian rocks (see page 31), 
— lie a thick series of dark dioritic rocks, partly schistose, which with 
felsites and reddish gi*anitoid rock, rise into a prominent ridge. These hard 
rocks are succeeded by softer Upper Silurian shales. 

In concluding our description of the Coastal group in this district, 
we give here a series of notes, taken among the smaller islands which lie 
to the westward of L'Etang, and southwaixi of Deer Island, forming with 
Western Iiles. ^^ latter the chain of the Western Isles, upon sevei'al of which sediments of 
the Coastal type have been recognized. Of the thirty or more small islands 
which are included in this chain, we have been able to examine a portion only 
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The strong tidal currents, which here prevail, render them somewhat difficult 
of access, but snfficient has been seen to show the general range of the forma- 
tions in the chain. 

As a whole, these formations may be regarded as a continuation of those 
already noticed about L'Etang Harbor, but, like the latter, may include Upper 
Silurian as well as Ck>astal rocks, with the addition perhaps, at some points, 
of those of the Perry group. As these are not in all cases easily distinguish- 
able, they are considered together in the following descriptions of the islands 
examined. 

The most easterly island of the chain is Adam's Island, which is inter- Ad&m*8 Idand 
esting both for its peculiar geological features and the valuable mineral de- 
posits which it holds. In traversing this island across the course of the beds, 
the following succession was observed : — 

a. Hard grey dioritic rock in massive beds, alternating with amygdaloidaldiorite, Section. 

the latter filled with seams and blotches of calc-spar and holding pebbles 
of blood-red jasper. 

b. Dark grey breccia, composed of angular fragments of dionte, from two inches 

to a foot or more in diameter, cemented by calc-spar. 

c. Beds similar to those of a. 

il. Hard and coarse purple conglomerates, dipping N. 60^ \V. < 50°, holding 
pebbles of purple slate and grey felsite. This j^asses into a purplish-red 
sandstone, which is again followed by red sandstone and conglomerate, with 
the same dip as above. 

<*. Greenish-grey shales, enclosing lenticular beds of pink white- weathering conglom- 
erate, made up almost wholly of pink jaspery felsite. The shales farther 
south become coarser and alternate with conglomerates of the same color. 
These, with compact greenish-grey epidotic rock, form the southern shore of 
the island. 

Mining operations have been for some yeai-s in progress on this island, 
and about twenty-five men were in employment at the time of our visit. Tlie 
ore is erubescite or variegated copper ore, which has been raised in consider- Copper ores, 
able quantity from a shaft sunk in grey amygdaloidal and compact greenish- 
gi-ey epidotic diorites, similar to those at the beginning of the abov^ section. 
The ore is mostly confined to the vein, which is a true lode cutting the stmta, 
and consists of quartz and calc spar. Small strings of it are also 
found in the adjoining amygdaloidal diorites. Near the shaft the latter 
overlie a red conglomerate, having a dip S. < 70*^. 

We have not elsewhere seen rocks i-esembling in all resi)ects those of 
Adam's Island, but their general aspect is that of the Coastal gi*ouj). A 
little to the south-west of Adam's Island lies Simpson's Island, where Simpson's Is- 
orc»s of copper have also been met with. Upon this we have not landed, but 
as it is in the direct course of the Adam's Island rocks, and the interval 
between the two is small, it will probably be found to present the same features. 

Several small islands lie to the east and soutli of the last two named. 

On one of these (Nubble Island ?) the southern shore was found to present Nubble Island 
12 
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steep bluffs of red slaty conglomerate, together with a grey porphyritic rock, 
having a reddish-grey feldspathic base with scattered crystals of red feld- 
spar. The dip is S. 10° E. <60*^, but irregular, the rock being much broken, 
and the lines of fracture occupied by epidotic veins from two to three feet 
in thickness. Some portions are amygdaloidal. Not far removed from Uiis 

White UUuid. island, but quite dissimilar in character, is White Island. This, so far as ex- 
amined, was found to consist of coarse red and grey conglomerates, holding 
granitic boulders, and alternating with thin beds of red sandstone. These 
are similar to the conglomerates already noticed on Bliss*s*Island, near UEtang, 
and have, on the southwest side of White Island, a dip N. 30® W. < 40®. 

Southwest of White Island, two islands, somewhat larger than the last, 
intervene between this and the entrance of Head Harbor Passage. Of these 

Spruce and the more easterly, named Spruce Island, is composed of red conglomerates, 
*^ ^ like those last described ; the other, Sandy Island, is composed of rocks more 

nearly resembling the ordinary Coastal type. These consist of pale reddish- 
gi-ey jas|)ery felsites, and pale*gi'eenish-'grey and pink grranitoid grits. The 
stratification of the latter is obscure, but they are probably reoomposed rocks, 
exhibiting in some portions the aspect of a conglomerate, and containing at 
some points small imbedded masses of red felsite, which resemble pebbles. 

CasoolHlaiid. Similar rocks are also seen on Casco Island, which lies to the south- 
west of, but in the same general line with White and Spruce Islands, and ex- 
hibit the same variations in color and texture, some portions being fine grain- 
ed and homogeneous, while others arequartzose and coarsely granitoid. These 
rocks form the northwest side of the island, where tlieir dip, which is some- 
what irregular, appeai-s to be about N. 70*^ W. < 60°. In direct contact 
with them, in a cove on the southern side of the island, are coarse brown- 
ish-red conglomerates, holding pebbles of red shale, grey granitoid rock, dio- 
lite, and i*ed felsite. The line of division between the two is neai^y vertical, 
the congloDierates being slightly overlapped by the granitoid rocks. The age 
of these conglomerates is uncertain, but their composition is such as to show- 
that they are more recent than the rocks with which they are in contact. 
In descending upon the beds, which dip uniformly W. < 70°, these are 
found to become coarser and to be largely made up of pebbles of granitoid 
rock, similar to those which form the northern side of the island. Their gen- 
eral position is that of the conglomerates already noticed in White and Spruce 
Islands. 

Three small islands intervene between Casco Island and Indian Island. 

Green Iidand. On Green Island, which is the fii-st of these, the rocks are pale reddish-grey 
fine grained gi'anitoid rocks, with haixl grey shales, in beds which are much 
disturbed and coiTugated, but which have a general course similar to those of 
Casco Island, of which they are probably the continuation. On Harris's 

Folly Island. ^^ Folly Island (also called Pope's Folly), the rocks are somewhat diffei^nt^ 
and apjieiir to compiise poi-tions of two seiies which are unconfonuable. Of 
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these the apper and more recent occupies the central portion of the island, and 
is well exposed on its eastern side, consisting of hard fine grained sandstones 
and sandy slates, the general color of which is grey, but which exhibit throngh- 
<mt a banding of lighter and darker shades. These are very conspicuous, and 
' on weathered surfaces are seen to correspond to layers of unequal hardness. 
This rock is slightly calcareous, and contains much carbonate of iron, in con- 
sequence of which it weathers to a rusty brown, and is in some parts thickly 
oovered with yellow ochre. The dip of these strata is N. 30^ W. < 60°. 
Towards the northern end of the island the dip becomes irregular, and the 
beds are folded. They are then cut off by a fault, and abut against heavy 
beds of compact light colored febites, which form the remainder of the island 
in this direction. Similar beds also appear at its south-west end. They are 
out by several vertical dykes of diorite, and in some parts hold pebbles, be- 
coming a grey conglomerate. 

The Thumb-cap, a small island lying a little to the south and west of Thiimb-cap 
Polly Island, is composed of coarse brownish red conglomerates, probably the 
8am.e as those of White, Spruce, and Casco Islands. A similar rock forms 
Cherry Island, just to the east of Indian Island. The latter we have not Cherry Island. 
examined. 

The chain of islands above described, from Adam's Island to Indian Is- 
land, is in the same general course with that of Frye's Island and UEtang, to 
portions of the strata of which they also bear much resemblance. To the 
northward of this belt, and between it and Deer Island, are several smaller 
islands, which in position correspond more nearly with those of Back Bay Bean's Island, 
and La Tete. On Bean's Island, which lies nearly midway between the 
southern end of Simpson's Island and the shore of Deer Island, near Lord's Felsites and 
Cove, are heavy beds of pale pinkish-grey cherty^elsite, interstratified with ^J^ts. 
andpassing into greenish-grey thin bedded, soft and somewhat unctuous crys- 
talline schists, which are also chloiitic and epidotic. T he dip of these strata 
is N. 50** W. < 90°. Somewhat similar rocks form Hardwood Island, to the Hardwood Is- 
east of the last, as well as portions of the shore of Deer Island. It is not, 
however, certain how many of these belong to the Coastal, and how many 
to the Elingston group. They will be more particularly considered in connec- 
tion with the latter. 

Between Beaver Harbor and New River, the Kingston and Coastal 
groups are both concealed from view by extensive deposits of Post-pliocene sand 
and clay, forming Pennfield Ridge and New River plains. On New River New River, 
however, about two and a-half miles north of the post-road, a body of slates, 
resembling those of the Coastal type of Huronian, crosses the stream. They 
are exposed in bare ledges about the mouth of the north-east branch. On 
the south side of this stream, there are grey argillites and dark purplish 
fine grained feldspathic conglomerates, holding flattened pieces of purplish-red 
and grey slate, and speckled with grains of quai*tz. They dip S, 10*^ E, < 70®, 
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Porcupine 
Mountain. 



West M\i8- 
qiuwh River, 



On the north side of the same stream there are also reddish felsites, with a 
conglomerate similar to that on the south side, and having variouB dips (N. < 
300 . s ^ 500^ ajid a. sqo ^^ ^ 790^^ o^^ j^^jf mile further up the main 

stream, there is a purplish sandy fine grained conglomerate, with slate peb- 
bles, in vertical beds, of which the course is N. 40^ £., passing into fine dark 
grey and purplish-black thin bedded fine grained feldspathic rocks. For 
two miles beyond this no exposures were observed along the stream, the rocks 
being covered by sandy loam. At Crooked Falls, five miles from the post 
road, ledges of red granitoid rock cross 'the stream. These resemble certain 
granitoid grits occurring in connection with rocks of the Coastal group to be pre- 
sently described, on the Nerepis River, but are more crystalline. Just 
beyond them, extending to a little brook which, enters the river on the 
west, are hard dark grey compact fine grained feldspathic beds of Huronian. 
aspect. One mile further up are dark grey fine grained schistose rocks, with. 
specks of kaolinized feldspar, and grey petrosilicious beds, and further on» 
fine grained dioritic beds. After traversing another two miles without rock 
exposures, ledges of the banded grey petrosilicious rocks seen at Lake 
Utopia and elsewhere about Passamaquoddy Bay, appear, dipping S. 20^ 
E. < 60^. This point is one-eighth of a mile south of the base of Porcupine 
Mountain, a high ridge of intrusive syenite connected with the Nerepis granite. 
A ridge' of granitoid rock, similar to that on Crooked Falls, lies nearly 
midway between New and L'Etang Rivers. It crosses the post-road, and 
passes beneath the gravel ridges of Pennfield. 

In examining the West Musquash River, no schistose rocks referable to 
the Coastal group were observed ; but certain granitoid beds on this stream, 
south of the red Nerepis granites, and between them and the Kingston 
grouj), correspond in position to the stiuta which come out upon the Bay of 
Fundy, at UEtkng Harbor. These occur at the mouth of Seven-mile Lake 
Brook. On this stream there are ledges of feldspar rock, and of dark 
gi-anite or gneiss, together with a red granite or granitoid grit, having no 
mica, and near by, ledges of poi-phyritic felsite. These resemble somewhat 
the stnita seen near the Roman Catholic chapel in Lancaster (see page 
94). A little higher up the river, at the Round Dam, are ledges of a 
variety of granite, with dai*k green feldspar. 



From Beaver Harbor to Lepreau Harbor. 



The rocks of the Coastal group which appear at the head of Beaver BEar- 

bor ai*e .on the eastern side of this haven separated from the rocks of the same 

Negro Harlwr. group which stretch along the shore from Negi-o Harbor, by the belt of Elings- 

ton rocks which here i-eaches the coast from the interior. At Negro Harbor 

the rocks, (us already desciibed, are dai*k grey quartzites, overlaid by chloritic 
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and feldfipathic achists. To the eastward of this haibor, the shore is much 
broken by numerous headlands and indentations. Upon some of these the 
rocks are those of the Coastal group, while others, in their highly crystalline 
character and general aspect, recall the more ancient sediments of the Lauren- 
tian system. Beds of this latter class form the shore just west of Seely's Head. Seely'sHead k 
They consist of greenish and reddish syenitic rocks, which are somewhat epido- 
ticy and are cut by pyritiferous dykes, holding copper pyrites. To the east- 
ward of these are greenish-grey cldoritic schists, forming the western side 
of Seely's Cove. Along the road which connects this cove with Seely's Creek, 
the rocks are mostly granitoid and highly feldspathic, of greenish-grey colors, 
weathering from pale grey to white. On the east side of Seely's Creek are 
Bimilar rocks, but containing finer grained and more schistose beds, some of 
which are silicioua and others a pale grey felsite. ' They are cut by veins of 
quartz containing small quantities of copper ore, and dip N. 40^ W. < 90®. 
A small headland separates the indentation receiving the waters of Seely's 
Greek from that of Crow Harbor. On this point, al^out half-a-mile west of Crow Harbor. 
Crow Harbor Island, a quartz lode, about two feet wide and containing con- 
siderable' quantities of copper pyrites, in pale reddish-grey and greenish-grey Copper ore. 
granitoid grits was observed, The latter consist of quartz with much feld- 
spar and a soft green mineral resembling chlorite. In the rear of this harbor 
thase feldi^iathic and chloritic schists are underlaid by heavy masses of grey 
felsite. These schists form the shores of Ked Head Harbor, and thence 
extending across the long promontory terminating in Red Head, reappear 
in Pooologan Harbor, and along the coast eastwanl of Pocologan River. 
The promontory of Red Head consists chiefly of a compact granitic rock, having Bed Head. 
much pale red feldspar and little or no mica. 

At several points along the shore in this neighborhood, the rocks have 
been found to contain the sulphurets of oopi>er. One of these points is at 
McLean's Mills on Ijocke's Brook, where small quantities of copper pyrites 
occur in quartz veins penetrating greenish-grey somewhat unctuous chloritic 
slates, dipping S. 10^ £.<50^. The stream last named is not far from the 
month of New River. In the cove between the latter and Baniaby's Head Bamaby's 
are low bluffs of fine grained greenish-grey granitoid rock, filled with veins 
and irregular masses of coarse bright red granite, varying from one inch to 
six or eight feet in diameter, the whole mass being much broken and filled 
with epidotic matter. A long peninsula terminating in Barnaby's Head 
separates this cove from Fielding's Cove and Lepreau Harbor. We have not 
examined the whole of this peninsula, but where it is connected with the 
mainland, near Fielding's Cove, the rocks are red somewhat schistose granitoid 
strata which may be of Laurentian age. With these are fine bedded grey 
chloritic schists and chloritic gneiss, and around the shores of the last named 
indentation, which forms the western side of Lepreau Harbor, similar beds with Lepreau Har- 
highly feldspathic light-weathering granitoid grits. These Hght colored, im- ^^' 
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perfectly crystalline and schistose rocks, probably belong to the Coastal group ; 
but may be a part of the Kingston group of the Huronian series. 



Coaetal Group in Western St. John County. 

Ridges of Laurentian granitic gneiss, described in previous pages as ex- 
tending from Musquash River to Lepreau Harbor, separate the CkMuital rocks 
last described from those which skirt the coast of St. John County betweoi 
Mace's Bay and Musquash Harbor. On the southern side of the ridges in 
question, the rocks, which appear from lithological characters to belong to 
the Coastal group, are everywhere separated from the crystalline belt by 
a series of soft grey sandstones and shales, resembling those of the Dadozylon. 
Relations of sandstone of the vicinity of St. John, and like this containing, at Lepreau 
Coastal rocks. Harbor, remains of Devonian vegetation. These Devonian sediments appear 
to dip beneath those of the Coastal type at those points where the two have 
been observed together, but, as the latter are lithologically unlike those of 
the Devonian series, and do strongly resemble those elsewhere referred to the 
Cofustal group, we suppose that the appearance alluded to is due to a dislocation. 
This view receives confirmation from the fact that in the village of Lancaster, 
on the northern side of the belt of Devonian sediments, the Dadoxylon 
sandstones may be seen to rest upon a series of strata very neariy resembling 
the belt of Huronian rocks nearer the coast, but here in a reversed order, 
being apparently overturned against the Laurentian gneiss, upon which they 
rest 

The most complete succession in this group of beds is to be seen on the 
hill in the rear of the Roman Catholic chapel, near the house of P. Byrne, 
in the village of Lancaster. Ledges of Dadoxylon sandstone here stand out 
from beneath the soil of the hill-side which overlooks Knight's mill-pond. 
Higher up on the hill, and beneath the sandstone, masses ot coarse reddish- 
grey conglomerate, with beds of deep red slate appear. The same rocks, 
a mile or so to the eastward, form the eminence known as Diamond Hill. 
In the rear of these bright red rocks, on the hill first mentioned, there is the 
following succession going northward : — 



Lancaster. 



Sucoesdon in 
Lancaster. 



Pale brown sandstone, with dark red argillite. 

Reddish breccia-conglomerate, enclosed between beds of dark red argillite. 

Pale red and grey variegated limestone in beds of small thickness. 

Pale red felsites, sometimes dotted with grains of quarts. 

Dark colored granitoid rock, apparently a grit composed of the debris of granite. 

Granitic rock, consisting of red feldspar, pale green chlorite and quartz. 

Korthward of these the Jjaurentian gneiss occupies a belt of country 
several miles wide. 

The strata which appear to |be the equivalents of the above series, are 
best seen along the road leading from the St. Andrew's post-road, about two 
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miles west of the village of Lancaster, to the coast at Dipper Harbor. For 
nearly half-a-mile soutjiward of the junction of these roads, ledges of grey DipperHarbor 
Dadozylon sandstone, with some beds of conglomerate, cross the road, ap- 
parently dipping S. 30® E. < 60°. These are followed on the south, after 
a short interval, by purplish-red argillites and conglomerates. Where first 
seen, these have a dip S. 60° E. < 50°, which, within a short distance, 
changes to S. 10° E. < 70°, then to south, and finally, about a mile from 

m 

the first exposure, becomes reversed (N. 80° E.), indicating a synclinal. 
These are followed and apparently overlaid by beds of dark reddish-grey petro- FelBites and 
silex or felsite, passing into amygdaloidal diorites. These rocks, with some P®"°" ®^ 
dark colored and fine grained feldspathic beds, appear along the easteiii side 
of the road at and below the point where the Dipper Harbor road diverges 
from that leading to Chance Harbor. The fel sites are at some points 
porphyritic with small crystals of red feldspar, and contain shot-like 
quartz grains. They are intersected by numerous quartz veins, dipping 
S. 20° E. < 30°. From this point, along the first named i-oad, to 
its junction with that leading to Lepreau Basin, are low ledges of somewhat Felsite por- 
slat)' felsite-porphyry, separated by intervals in which appear beds of purple- P***^* 
I'ed slaty conglomerate, apparently conformable to the former, and dipping 
beneath them. With these beds ai*e also bluish and grey sandstones, con- 
taining small crystals of red feldspar, and numerous small black specks which 
resemble crystals of augite, together with thin beds of bluish-grey, greenish and 
reddish shales. The dip of these beds varies from S. < 70° to S. 10° E. and S, 
10° W. < 30°. For one and a quarter miles beyond the forks last alluded to, 
the ledges by the road side are mostly of felsite-porphyry, of vari^;ated 
colors, and associated with thinner beds of fine grained dark grey diorite. 
The dip in this distance becomes reversed from S. 30° W. < 30° to N.W. 
< 40° — 50°, and again to S.E. < 30°. In appi-oaching Dipper Hai'bor, IMpperHarlor 
the slaty felsites, dipping 8. 20° E. < 50°, are associated with puri)le 
ai^llites. The northern shore of this indentation is composed of the fel- 
sites in question, and no higher beds are here seen, the opposite side of the 
haven being covered with Carboniferous conglomerates ; but at a point about 
midway between this harbor and the eastern shore of Mace's Bay, thin 
deiHwittf of blue limestone were obsei-ved, overlaid by buff slate and dip- 
ping westerly. These strata are connected with the older series noticed above. 
To the westward of the Dipper Harbor road the rocks are much ob- 
scured by woods and surface-deposits, and their relations at the same time 
complicated by numerous folds and faults. Neai* Lepreau Basin red and 
purplish argillites, similar to those first noticed on the road to Dip|>er Harbor, 
oome into view, and are associated with a thick series of grey sandstones and 
dark grey shales, not distinguishable from those of the Dadoxylon sand- 
stone, and at one point (at the head. of Lepreau Basin), rest in nearly hori- Lepreau Basin 
zontal beds upon grey shales, containing obscure i-emains of plants. To 
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Limestones. 



Musquasb. 



Hiurbor-by- 
Ghance.*^ 



the northward of this indentation they occupy much of the peninsula separ- 
ating the latter from Little Lepreau River, being flaflked on either side by 
the gi-ey sandstones above mentioned. Their dip is quite in'egular ; at Down- 
ing's Brook it is S. 10^ W < 70^, while a short distance eastward, they fold 
over and dip N. 20 E. < 20°. Near the centre of the basin thus fonned, 
the red arenaceous and shaly beds are covered by red and grey vari^ated 
limestones, dipping N. < 40^. These are in appearance the same with the 
limestones in the rear of the village of Lancaster, already noticed. The red 
and purplish argillites which appear near the head of Lepreau Basin, are 
again exposed along the southern side of this depression, where they have a 
surface breadth of over one thousand feet, the dip being N. < 80°, declining 
to N. < 50°. Near the ferry, at the mouth of the basin, are fine bedded red 
conglomerates, holding pebbles of red and white limestone, and red slaty 
sandstones, dipping S. < '90°. A little south of the above, but separated 
by a small cove, are greenish and reddish felsites. This point is about three- 
fourths of a mile northward of the limestone beds, noticed above as occurring 
nearly midway between Dipper Harbor and Mace*s Bay. A small island 
near the entrance of Little Lepreau Harbor is composed of limestones, probably 
of the same age as those noticed to the eastward of this indentation, and in 
the village of Lancaster. 

A ridge of Laurentian granitic gneiss which crosses the Narrows at 
the mouth of the Musquash River, separates this belt of Devonian and 
associated strata from a second and smaller one wedged in between this ridge 
and the Laurentian chloritic gneiss which crosses Musquash Harbor. 
The beds seen in this trough, near the Narrows, which are not unlike 
Devonian sediments, are the following : — 

Reddish-grey conglomerates and purplish-red argillites, partly overturned, bat 
mostly perpendicular or dipping at a high angle to the south and west. These 
are succeeded by 

Grey sandstones, also dipping alternately south and west, at angles of 60" or 70". 

Greenish-grey argilUtes, reddish-grey conglomerates and purplish-red argillites, 
dipping like the sandstones. Here the beds are much cnunpled igad contain 
stems of plants. This is the north-east comer of the basin. Further to 
the southwest appear 

Dark grey argillites, probably a pari of the same series. 

Similar i-^d and green strata are wedged in between these mica-granite 
and chlorite-granite ridges at their western end. Tlius, just eastwaid of 
Harbor-by-Chance is a valley extending noi'th east between these' ridges of 
older rock, in which lie beds of red conglomerate and argUlite, dipping S. 50 
E. < 60^, and resting upon dark grey granite, to the north of "^hich are 
granites with pink and green feldspar. These red conglomerates are 
succeeded by grey sandstones, dipping S. 40® E. < 60^, which in turn are 
covered by red slaty conglomerate and dark green dioritic schistose beds. 
The above named strata mantle around the gi-anite on the east side of Harbor- 
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by-Chance, where dark red ai^illites and conglomerates ap{)ear. On the 

west they lie in two low undulations, exi)08ing chiefly the three members 

above noted, and extend onward with much the same features to Chance Chance Har- 

Harbor, on the east side of which they are cotei-ed by a grey chloritic 

schistose rock. Opposite Boyle's, on the west side of the harbor, is a dome 

of the grey sandstone above noted, resting upon the red conglomerate and 

eovered by red argillite and hard gi^eenish-grey sandstone or chloritic rock, 

visible on the opposite side of the harbor. 

Much of the area intervening between Musquash Harbor and River 
and Pisarinco BLarbor is occupied by crystalline rocks of the Laurentian 
system, and the calcareous and quartzose strata connected with them, but at 
several points these are covered by small outlying patches of more recent 
origin, which nearly resemble those described above near the first named 
harbor. The rocks in question consist of coarse bright red and very 
quartzose conglomerates, associated with bright red sandstones, and may 
be seen at intervals along the post-road eastward of Musquash Settlement, 
and particularly in the depression of Spruce Lake, at the outlet of which they Spruce Lake. 
rest unconformably upon the Laurentian gneiss, with a dip S. 30^ E. < 80^. 
These are probably of the same age as the red sediments beneath the 
Dadoxylon sandstone in the village of Lancaster. 

Between the same two harbors, but nearer the coast, is another 
belt of sti^ata which probably pertain to the Coldbrook group. These lie to the 
southward of the belt of limestones, etc., connected with the Laurentian 
series already described as crossing the southern pai-t of the ])eniiisula of 
Pisarinco, and extending along the shore from the settlement of Irish town Iriahtown. 
to Negro Head. Near the latter they include the following membera : 

Greenish-grey argiUites, in part micaceous, and holding specular iron. Dip S. < 40^ 

Greenish-grey arenaceous slate. 

Dark grey, pale grey-weathering argillites. 

Reddish feklspathic slates. 

As seen from the sea, the coloi-s peculiar to the rocks of different j^^yQ^t ( 

ages along the coast from St. John to Lepi-eau are clearly distinguishable. C">"l» fr«m 
too sea. 

Thus, the pale green tint of the Huronian series may he seen in the rocks 

from Negro Head (Pisarinco) to Gooseberry Islands, half way between 

Musquash and Little Musquash Harbors ; a pink tint marks the Laurentian 

chloritic gneiss from the same point to midway between Little MuRqii ash Harbor 

and Harbor-by-Chance ; dark red is then the prevailing color as far as Chance 

Harbor, where the strata in the sea-cliffs are of the Coastal type of Huronian 

strata; i>ale grey and white-weathering felsites of the same group then 

occupy the shore as far as Dipj)er-Harbor, whence to Point Tjei)reau 

extend brownish-red conglomemtes and bright red sandstones of the Peny 

gix>up of the Devonian series. 
13 
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Costal Group in Eastern St. Johi afid Albert Counties. 

The rocks of the Coastal type in the fourth and last of the areas alluded 
to in pi-eceding pages as occurring near the Bay of Fundy, have been 
described as extending from Cape Spencer in St. John County to Shepody 
Mountain in the county of Albert. On account of the position of these strata 
relative to the Dadoxylon sandstone, as well as their lithological resemblance 
to the more schistose portion of the Cordaite shales and flags in the adjoining 
Mispec Barrens, this metamorphic series was described in our report to 
the legislature of New Brunswick in connection with the Devonian rocks, 

C^*t3[Kro ^^^^^ the head of the Coast series. Dr. Gresner had previously grouped 
them with the Devonian rocks of Mispec Barrens and Harbor, imder 
the designation of " primary schistose rocks." Their superposition on the 
Dadoxylon sandstone, however, being probably the result of a fault and 
overlap, they are considered as ])ei*taining to the same horizon with the 
strata already described along the coast westward of St. John, and in 
Charlotte County, to which the designation of the Coastal group has been 
given. 

The sti*ata of this group are well exposed in the vicinity of West Beach 

H^ccenion of and Black River. At the former place they present the following succession, 
in which a part of the same series may be repeated by faults : — 

1. Red clay-slate and grit and coarse reddish micaceous sandstone, resting 

upon the Dadoxylon sandstone. 

2. A thick mass of granitoid grit, with beds of dioritic rock. 

3. Grey micaceous slate. 

4. Reddish- grey sandstone and grit, overlaid by coarse conglomerate holding 

beds of jaspery hematite. 

5. Dark grey micaceous slate and diorite. 

Bi k Ri er -^^ Black River the granitoid beds ai*e more schistose, and have many 

intercalated feldspathic and dioritic beds. In the upper ijart they hold 
several large beds of specular hematite. On the eastern side of Black River 
there are, along the shore, argillo-micaceous slates above the schistose grey 
strata, near which are exposed much softer argillites of green and purplish 
colors, associated with beds of fine grained dark grey diorite. 

Nearly a mile east from Black River, at the base of the granitoid 
schist above described, are grey clay-slates, which appear to be on the line of 
a minor synclinal fold. These be<ls hold imperfect remains of plants, and 
are tinged of a green color by the decomposition of copper pyrites. There 

Copper ores, are impure grey limestones, containing copper-glance and pyrites," associated 
with these slates. Beneath these slates and limestones, along the Mountwi 
road to Loch Lomond, heavy beds of coarse reddish-gi'ey conglomerate 
may l>e seen The.se ai'e the same with the beds of conglomerate and rod 
sandstone so well exposed on Black River above the bridge near tlie 
mills at the mouth of the sti-cam. At the latter locality the red rocks 
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may be seen to rest upon Dadoxylon saacUtones, which appear ia broad 
ledges at the mouth of the east branch, and hold trunks of tntes and other 
remains of ancient vegetation. 

Eastward of Emerson's Creek, this Coastal group of strata is covered 
by sandstones and shales of tho Carboniferous system, as far as the eastern 
end of Quaco Settlement. The high and broken country along the coast ' 
east of the plain of New Red sandstone and Carboniferous rocks at Quaco has 
not been explored, but, according to Dr. Greaner, rocks similar to those of 
West Beach traverse it. Some scattered observations wei^e made by us in 
these hills (more especially in that part extending from Little Salmon River 
eastward to Shepody Mountain), in 1864. We are unable to distinguish 
the Coldbrook from the Coastal strata in this region, but from the nature of 
the rocks exposed along the Little Salmon River, suppose that the former Little Salmon 
group occupies a large area here. The following observations on the last 
named stream, beginning at a bridge about eight miles above its mouth, 
are taken from our Report of 1865 to the legislature bf New Bruns- 
wick. " At the bridge, and for a mile below it, the bed of the stream is 
filled with shingle and boulders, though ledges of slate of pale buff, grey, 
reddish, purplish, and greenish colors appear at intervals, apparently talcose, 
but in reality micaceous. Below the bridge, for the first two miles, the 
valley is narrow, and shut in by lofty and steep hills from one hundred 
and fifty to two hundred feet high. The rocks which appear along the sides 
of the stream are chiefly schistose, becoming coarser in texture as the 
Upper falls are approached. Near the falls, beds of greenstone may be seen 
interstratified with bluish and grey slaty micaceous grits. . At this point 
the depression through which the river nms Ls no longer a valley, but be- 
comes a narrow gorge or ravine, shut in by precipitous hills, increasing in 
elevation as the coast is approached, from two hnndreil and fifty to four 
hundred feet high. One elevation, opposite Caileton's mill, is said to rise 
to the height of five hundred feet. For six miles the bottom of the gorge is 
very rough, and the stream is broken by frequent falls, mpids, and eddies. 
So tortuous does it become, that in many places the bed of the stream and 
the course of the valley cannot be seen for a distance of more than from two 
hundred to four hundred feet. At a mile from its mouth, the latter, although 
still narrow, eulai^es and terminates abruptly at the shore of the bay between 
high hills." 

" For two miles from the Upper falls, passing tlie Little falls, and as far 
down as the Lower falls, little else is met than a grey clay-slate, fi-eqiiently • 
tinted with green and blue, and somewhat indurated. For three miles below 
the falls, passing the i)ointB known as " The Long Eddy " and ** The Key- 
hole," the only rocks seen were thick homogeneous beds of cherty or jaspery 
slate (variegated with red, purple, and grey colora, and sometimes beauti- 
fully strip^ with various shades), except for a short distance, where 
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the stream crosses bods of purplish and greenish slate, holding shining filnifl 
of chloiite. Half a mile from the mill the grey clay-slates noticed above 
were again mefe with, and from the mill to the bay shore are re-crossed the 
micaceous slates, grits, and conglomerates observed on the upper part of the 
sti^am. On the shore eastwaixl of the entrance of the river a small quantity 
of copper ore, associated with much iron pyrites, occurs in the slates, but 
no regular vein was seen." 

Our observations in that part of St. John County which lies to the east- 
Albert Cotinty waixl of Little Salmon River, and in Albert County, have not been sufficient 
to enable us to speak with certainty of the relations of the different strata 
therein met with. They aie, however, such as to indicate an extension in this 
direction of the rocks above described as occurring on Little Salmon River, 
probably to Shepody Mountain, the eastern limit of this metamorphic 
belt. Along the coast between Little Salmon River and Point Wolf, 
the rocks are similar to those on the lower part of that stream, 
being chiefly micaceous slates, of green, red and purple colors and 
of more or less talcoid aspect, with chloritic slates and grits, the 
first named slates containing at some points large veins of quartz, 
and at others smaller veins containing blood-red calcite, specular iron or 
asbestus. It is among these - rocks and the large masses of diorite which 
at the Vernon Mines and elsewhere are associated with them, that the 
Copper ores, more important veins of copper ore occurring in this region have been 
found. Farther to the north, along the Shepody road, are talco-micaceous 
slates and imperfect gneisses (composed of quartz, pink feldspar and a 
pale green chloritie mineral, with occasionally a little hornblende) which 
probably represent the somewhat similar beds occurring in the series 
at West Beach and Black River ; the space between the two being oc- 
cupied by grey slates and pale grey cherty felsites. To the eastward of Point 
Wolf, beds similar to the above in their general aspect may be seen ^bout 
Great Salmon River, Crooked Creek and elsewhere through the hilly 
district terminating in Shepody Mountain, but they are separated from the 
coast by heavy outlying masses of Lower Carboniferous sediments. 

Beds beaiing much i-esemblance to those occurring near the coaat in 
Albert Coimty have also been observed in the northern part of the same 
county, in the parish of Elgin, but have not been sufficiently studied to 
require further mention here. 



• CRYSTALLINE ROCKS OF GRAND MANAN. 

Grand Manan The first published observations on the geology of Grand Manan are 

those of Dr. Geaner, who, in his first report to the Legislature of New 

^^^GhMner ^^ Brunswick, in describing the general tojwgraphical features of the island, 
added some details of its geological structure. These latter were ipostly con- 
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fined to the exterior belt of trappean rocks which form the principal portion 
of the island, and which, as shewn in the sequel, are probably of Triaflsic age ; 
the formations which skirt its southern shore, and re-appear in the adjoining 
islands, being described as consisting of grey wacke, talcose and hornblende 
slates, together with schistose rocks containing chlorite, and at one point, 
beds cf highly crystalline limestone ; all of the above rocks being in attitudes 
evidencing great disturbance, and being at many points intersected by dykes 
or masses of intrusive igneous rocks. No attempt was made to separate or 
trace the different belts thus recognized, nor to coordinate them with those 
of the mainland. In the geological map of the late Dr. Robb, probably Map of Dr. 
from inferences based on the observations of Dr. Gesner, the same portion 
of the island is represented as of Cambrian age. The first accurate des- 
criptions of the island in question are those contained in an Appendix to 
the second edition of the Acadian Geology of Dr. Dawson, wherein Professor 
A B. Verrill, of Yale College, at the request of the author, gives a Deecription of 
summary of such notes as he had been able to take during several visits to • ^ • 
the island, not, however, made with a view to the study of its geological 
structure. In the paper referred to, Professor Verrill points out the uncon- 
formability of the two formations previously noticed by Dr. Gefener, at the 
same time ofiTering the conjecture that the more recent, judged by appear- 
ances alone, may be of Devonian age. No reference, however, is made to 
the age of the older groups, these latter being described as occupying the belt 
of low land and the shore clififs from Whale Cove along the eastern shore of 
the island, to and beyond Grand Harbor, together with the greater part of the 
small islands off the east side of Grand Manan ; and as consisting of talcose 
and clay-slates, mostly greyish hut sometimes black, calcareous grits, and 
altered grey sandstones, the latter at one or two points containing black 
and fissile carbonaceous shales, the dip of the whole being variable and 
irregular. . In connection with the last named rocks, on one of the smaller 
islands, were found to occur enormous masses of white quartz, one hundred 
feet or more in breadth, and on another the crystalline limestone recognized 
by Dr. Gesner. All of the above series were found to be highly altered, much 
distorted and broken, as well as cut through by numerous immense dykes and 
masses of trap. In commenting on these observations of Professor Verrill 
Dr. Dawson has offered the conjecture that the series in question is the 
equivalent either or the Acadian (St. John) group, or of the Kingston 
group. It will appear from the following notes that the latter conjecture, 
as applied to a portion of the strata under consideration, will probably be 
verified, but that the gi eater part of these approach in character more« 
nearly to the Huronian I'ocks than to any yet recognised on the mainland 
of New Brunswick. 

The following observations on the geology of Grand Manan and the 
adjacent islands were made during a visit of a few weeks' duration in the 
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month of August, 1870. Though this time was not found to be sufficient to 
work out all the details of structure, enough information was obtained to 
indicate the general range and character of the different groups represented. 
The older rocks of the island of Grand Manan occupy a comparativel j 
narrow but very irregular belt of land skirting its eastern shore, about 

Limits of older twelve miles in length and from a few yards only to one mile in breadth. 
Their northern limit is a tolerably regular line, extending through the island 
with a southwesterly course, from Whale Cove to Seal Cove, while their 
southern presents a series of headlands and more or less projecting points, 
separated by corresponding indentations. As a whole, the area in question, 
as compared with that of the tra]>pean rocks on the western side of the 
island, is low, and over much of its extent is a nearly level flat, not more 
than from fifteen to twenty feet above high-tide level. 

The best exposures to be met with of these older rocks are those which 

Whale Cove, occur in the peninsula separating Flagg*s Cove from Whale Cove. The 
northern side of the latter indentation is composed of augitic traps and 
amygdaloid of the Triassic period ; its southern is an abrupt wall of 
rock of grey and greenish-grey colors, which is in part fine grained and 
feldspathic, but mostly granular and imperfectly crystalline, consisting in 
nearly equal proportions of white feldspar and a dark green mineral, which 
is probably a variety of hornblende. Similar greenish-grey rocks, sometimes 

Fish Head. containing hornblende or chlorite, form the promontory of Fish Head, as well 
as many of the sea-cliffs between the latter and the Swallow-tail Light. 
Near the former the rocks are hard, more or less epidotic, and very much 
broken, the stratification being very obscui-e, but in approaching the head- 
land upon which the light-house is built, greater diversity is seen in the com- 
position of the l)eds, and the layers of sedimentation become more evident. 
The rocks along this jwrtion of the peninsula, consist in part of dull grey 
feldspathic slates, and in part of imperfectly crystalline more or leds chloritic 
schists of a dark green color, more rarely of gi'ey silico-feldspathic beds, 
which are somewhat calcareous, the strata ofben dipping at low angles, but with 
great irregularities, and apparently forming a succession of gentle folds. Con- 
tained in these schistose rocks at one or two points, are beds or layers of 
very irregular size, vaiying from two to twenty feet in thickness, of greenish- 
grey and reddish-grey, pale pink-weathering feldspathic rock, some of which 
contains numerous rounded fragments of pale red feldspar together with chlorite 
in a grey feldspathic paste, while others are more uniform in character and 
approach a pale red felsite. These felsites appear to be included in the 
schistose rocks in the form of lenticular masses, and seem to partake of the 
nature of veins lather than of beds. Small angular fragments or con- 
cretionary masses, about half an inch in diameter, of similar color and com- 
position, %i*e also sometimes contained in the hard grey shales, giving to the 
latter the appearance of a conglomei-ate. Faults are of common occurence 
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throughout the series, the lines of fiucture being often occupied by dykes of 
intrusive diorite; while at one point are contained, in coarse greenish- 
grey somewhat calcareous beds, several veins from one inch to four feet in 
thickness of pale pink and white barytes, associated with small quantities of 
galena and sulphuret of copper. The strata above described in their general 
aspect resemble those of the lower part of the Kingston group, as seen in the 
La TSte peninsula and the Western Isles, more nearly than those of any 
other formation with which we are acquainted on the mainland, but differ 
from it in the absence of great masses of interstratified diorite and the more Swallow-Uil 
sparing occurrence of pale colored felsites. In approaching the headland on ^ ' 
which stands the Swallow-tail Light, beds approaching more nearly 
in character to those of the up^)er part of the Kingston group come into 
view. These consist of greenish-grey imperfectly syenitic gneisses and 
grey slates of considerable thickness, overlying pale grey feldspathic gneisses 
and dioritic schists, the first named rocks being intersected by veins of qiiartz 
containing dark green granular chlorite. These beds, on their northern 
side, are sometimes nearly horizontal, being thrown into a series of low folds, 
but in the opposite direction are more inclined, the dip gradually increasing 
to N. 10® E. — 60®. They here form the principal i)ortion of the higher land 
immediately in the rear of Spragg's (or Pette's) Cove, as well as a portion of 
the promontory upon which the light-house stands, and which bounds 
this indentation on its eastern side. In this long and narrow neck of land 
still lower beds appear, being hard grey schistose feldspathic and quartzose 
rocks, containing an admixture of chlorite, and hard grey shales, having a north, 
erly dip. They bear some resemblance to those described above as occurring about 
Fish Bead and Whale Gove, and are nearly bisected by a dyke of columnar trap, 
similar to those which are so abundant on the western side of the island. 

The indentation of Spragg's or Pette's Cove marks "the line of Spragg*8 Cove 
separation between two groups of rocks of very dissimilar character, which, 
however, here appear to be conformable and to be connected with each other 
by intermediate beds. Of these, the first is that above described as resemb- 
ling the Kingston gix)up ; the seeond, which includes a large proportion of 
the remaining older rocks of Grand Manan and the adjacent islands, ap- 
proximates more nearly to those of the Coldbrook and Coastal groups, 
being much more strongly schistose^ with an abundance of mica, as well 
as exhibiting much greater variety in composition and color. 

The contrast between tibese two groups as seen on the opposite shores of 
the cove in question is veiy striking, for while the one, being that upon which 
the light-house stands, shews the nearly uniform greenish grey-color which 
characterises much of the coast to the northward, the low bluffs and ledges 
which bound the same basin on the south at once attract attention by 
their almost snowy whiteness. The rocks to which this appearance is due 
are [Mile liver-grey, very white-weathoring micaceous or nacreous slates, which 
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are soft and somewhat unctuous, and contain numerous veins of brownish 
yellow spar, which are approximately parallel to each other but oblique 
to the bedding. The latter is here N. 20° E. < 'SO**, the planes of de- 
position being intersected by a strong slaty cleavage, dipping S. 80** W. < 
80®. Near the eastern side of the cove, the contact of the two groups in 

Contact of question may be seen, but owing to* faults and the inaccessible character 
foimations. * , . 

of the shore, their true relations are somewhat difficult to determine. The 
nearly vertical wall of rock which here lises from the sea, is for the most 
part composed of coarse grey sandstones, portions of which are filled with 
small spangles of black mica. These appear to be connected with the 
feldspathic and quartzose rocks and calcareous grits already .described as 
occurring to the northward of them, but on descending to the foot of the 
clif^, other arenaceous beds of somewhat similar character and of a yellowish- 
grey color, with iucrusting layers of mam miliary peroxide of iron and 
quartz, may be seen to pass into and alternate with pale gi'ey fine grained 
nacreous slates, while both are very irregularly interbedded with thin layers 
of dark grey and black slate. The dip of these beds, which have no great 
thickness, is about N. < 40®. On' descending in the series, they are found 
to become less coarse, the nacreous slates being interstratified with dark grey 
pyritous and somewhat micaceous fine grained sandstones, and dark grpy 
to black splintery shales, having the surfaces finely striated and dipping N. 
70 W. < 10®. Separated from these beds by a fault, but having the same dip. 
and apparently luiderlying them, are grey somewhat micaceous and ochreous 
shales, which in turn i^st upon a thin bed of pale grey impure and slaty 
dolomite, the latter being very irregular in dip and somewhat silicious. A 
beach a few rods only in breadth separates these calcareous beds firom 
the slates which form the southerh side of the cove. 

The last named beds foria a portion of a series embracing the greater 
Spragg'gCove. part of the headland intervening between Spi'agg's or Pelte's and Flagg's 
Gove. In passing along the shore of this promontory on its northern side, the 
white-weathering micsrslates, which form the southern side of the first named 
haven are found to have a breadth of several rods of very uniform charac- 
ter ; beneath these are about twenty feet of dark grey and black fine grained 
and splintery shales, which are somewhat graphitic, and which intervene be- 
tween the first named micaceous strata ^nd a series of hard grey somewhat 
slaty sandstones. These latter, which have a bi^eadth of a1>out two hundred 
feet, also include seveitil thin beds of black slate; and towaixLs their base be- 
come somewhat coarser, passing into a grey grit and conglomerate. There is 
then a fault, beyond which coarse gi*ey and purplish-grey sandy shales and 
slaty sandstones, with thin beds of conglomerate, form the shore for several 
rods, alternnting with hard grey light-weathering nacreous slates. Both the 
coarser and the finer beds vary somewhat in color, the usual pale grey tint be- 
ing often i-eplaced by shades of green and purple. These last beds are 
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most abundant towards the extremity of the point, where many of them 
are filled with nodules and small irregular ochreous spots, and are traversed 
by veins of brownish-yellow spar. The lowest strata met with here have 
adipN. 30«B.< 60^ 

Passing to the other side of the promontory under consideration, the Flagg's Cove, 
series above described is again met with in the low bluffs which form the 
eastern limit of Flagg's Cove, the general succession being the same as 
that of Pette's Cove, but with some differences in the character as well as 
in the relations of the beds. On ascending in the series, as here exposed, the 
purple beds are sometimes seen to be conspicuously marked by narrow alter- 
nating bands of color, which are wavy and often corrugated, the general dip 
being N. 20® E. Interstratified with these, and exhibiting similar corruga- 
tions, are fine grained banded black slates, some of which contain numerous 
pebbles, from one to six inches in diameter, of pale grey flinty felsite. In 
approaching the settlement, here spread along the shore, somewhat finer black 
and dark purple slaies appear, in which these pebbles are wanting, but 
which exhibit the same ribbanded aspect, and similar frequent and abrupt 
corrugations ; some of the beds being filled with cubical crystals of pyrites, 
while others are traversed by quai*tz veins containing epidote.. Towards 
the steamboat* wharf higher and coarser beds appear, being grey feldspathic 
sandstoneB similar to those of Pette's Cove, having a general northerly dip, 
but with many undulations. In the low bluffs which skirt the shore beyond 
this wharf these arenaceous beds, which vary from^'a sandstone to a pale 
grey quartzite, and are somewhat micaceous, alternate with thin layers of 
fine bedded fissile dark grey shale, both being thrown into a series of low folds. 
Near the head of the cove, the highest beds exposed upon this, the eastern 
shore, are finely bedded fissile grey and dark grey slates, which are i>yritous, 
and marked by alternating black and pale grey somewhat sandy bands, fiom 
a quarter of an inch to an inch in thickness. The beds are much contorted, 
but where most regular dip N. 70<> E. < 50<>. 

Between the strata above described and those which form the western 
shore of the same indentation, there is a considerable interval in which no 
rock exposures appear, this interval being a paH of the isthmus about a mDe 
in width, which extends across from Whale Cove to Flagg's Cove, and sep- 
arates the peninstda of Fish Head and the Swallow-tail from the mainland 
of Grand Manan. The space in quHStion is probably underlaid in paii; by red 
sandstones of Mesozoic age, indications of these being seen upon the beach at 
Whale Cove, while on the western side of Flagg's Cove the traps of the same 
formation oome down to within a few I'ods of the shore. The older rocks 
are here confined to a narrow ^It near the water's edge, and mostly covered 
by the tide. Near Drake's wharf these latter, as disclosed at low water, were 
ioond to be rather coarse grained imperfectly crystalline schistose rocks, con- 
sisting of coarse white- weathering arenaceous beds, alternating with finev 
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greenish cbloritic layers, both exhibitiiig a honey-combed appearance due to 
the removal of small oval or oblong nodules of an inch or less in length and 
of a somewhat sandy calcareous material, which are disseminated through 
the mass of the rock. With these are also some finer grained pale gpney beds 
filled with numerous little crystalline specks of a brownish-yellow color, the 
whole series being nearly vertical (dip of strata S. 40^ W. < 85*^) with 
a strong slaty cleavage dipping W. 10® N. < 50®. Rocks very closely re- 
sembling these are seen on some of the smaller islands to the southward, 
and will be described in the sequel. 

The next beds which appear along the western shore of Flagg's Cove, 
are separated from the last by an interval of about a quarter of a mile. 
They consist of pale grey light-weathering felsites, alternating with coarse 
grey feldspathic sandstones, both much broken and seamed with quartz, but 
having a general dip about N. 50® E. < 80®. The shore for some distance 
is then low, and mostly covered with salt-marsh. To the south of this, how- 
Woodward's ever, and along the road to the post-office at Woodward's Cove, the rocks aro 
^^®' again exposed, and consist of grey and bluish-grey light-weathering feld- 

spathic beds, which are more or less slaty, and which vary in texture, being 
sometimes coarse grained and porphyritic. Towards the harbor last men- 
tioned these coarser beds are more frequent, and at the same time more 
silicious. They here form a series of low ledges running out towards the 
sea, beneath which they are probably connected with those of Nantucket 
Island, to be presently ifecribed. Somewhat similai* locks appear at intervals 
along the road connecting Woodward's Cove with Gmnd Harbor, being hard 
bluish-grey feldspathic grits, which at the fii'st-named haven may be seen 
to overlie bluish-grey felsites and grey white-weathering feldspathic shales, 
the dip at this point varying from N. to N. 20® E. < 20®. 
GrandHarbor* The basin of Grand Harbor is by far the largest of the many indenta- 

tions which diversify the eastern coast of Grand Manan. Its northern side 
is bounded by a rocky promontory running out towards Boss Island, this latter 
being the eastern side of the same indentation, while the two are separated by 
a narrow channel navigable at high water. Our stay upon Grand Manan was 
not sufficiently long to allow of an examination of either of these, but their 
general character may be inferred from that of the adjacent coast and 
islands. A good view of the different rocks which characterize the former 
may be seen on the western side of Grand Harbor and along the shore be- 
tween this basin and the promontory of Red Head. 

The first exposures met with to the south of the settlement at the head 
of the harbor consist of fine grained greenish-grey schistose rocks, the surfaces 
of which are roughened by nodular projections, and which are intersected 
by calcareous veins. With these are also gi*ey feldspathic grits, the beds 
being sometimes vertical, but mostly inclining northward at a high angle, 
and with many in-egularities. These rocks, in numerous alternations, form 
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low ledges along the shore for a considerable distance, being throughout 
characterized by a strong slaty cleavage, and being often more or less con- 
cretionary. They are followed to the south by greenish-grey feldspathio 
schists, varying in texture from fine to coarse, with which are also some * 
pale purplish shales, and feldspathi^ and quartzose rocks of similar color, 
the dip being apparently N. 60° E. < 40®. Beyond a small cove and a 
wharf, known as Cheney's wharf, the purple tint becomes more decided, the 
rocks being charged with epidotic matter, and more or less amygdaloidal. 
From this point to the next cove and wharf (Inglis's), the ledges along the 

shore are a succession of fine grained greenish and purplish dioritic rocks, Dioritic and 

epidctic rock. 
which are in some parts amygdaloidal, and in others banded and mottled 

with various shades, while some layers contain epidote; or are covered 
by an incrustation of specular iron. These beds are schistose, but the stratifi- 
cation is very iiregular and difficult to determine. In advancing along the 
shore they are found to include at one point pale grey, somewhat talcose 
beds, associated with others which are pale pink, feldspathic, and somewhat 
granitoid, holding veins of quartz and granulac chlorite. There is then an 
interval of about a quarter of a mile around a curving beach, beyond which 
appear purplish and greenish-grey unctuous talco-feldspathic rocks and grey 
felsite, the former dipping N. 70^ E. < 60®, with strong slaty cleavage. Be- 
yond these beds, but higher in the series, and extending towards the entrance 
of the harbor, are greenish-grey and purplish schistose rocks, being the same 
as those before noted on the other side of the beach« They hero present the 
same chloritic and epidotic character, but include some beds which are hard 
and filled with amygdules of white quartz, and othei's covered with films of 
dark green chlorite, while the dip is much more regular, being E. < 70®. 
At the mouth of the harbor, but separated by an interval of a few rods from 
the last noted rocks, are purple amygdaloidal sandstones purple and pale grey 
slaty conglomerate, both being covered with numerous blotches of different 
sizes, the layers being much crumpled by pressure, but dipping 
about N. 60® E. < 30® to 50®. 

The western side of the entrance of Grand Harbor is marked by a small 

« 

projecting headland, known as Mike's Point, from which the shore begins to Mike^s Point, 
recede in the direction of Red Head and Benson's Cove. In passing around 
this promontory, which is in part made up of the sandstones and conglomer- 
ates above described, a return is made to higher members of the series, these 
being dull grey somewhat concretionary chloritic rocks, with strong slaty 
cleavage and indistinct bedding (dip N. 40® E. < 50), similar to those 
described above as occurring along the western side of the harbor towards 
its head. A long curving beach then succeeds, separating Mike's Point from 
Oxnard's Point, the latter a still larger promontory a mile or so westward 
of the first. The first beds met with beyond this beach are coarse grained 
grey schistose rocks, with wavy laminae, and dipping E. <30®, They overlie 
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a thick series of greenish an<^ purple shales, also with wavy laminae, the 
purple beds being covered with £lms of chlorite and pale-colored irregular 
blotches. The succession from this point southwards is a descending one, the 
* last named beds being underlaid by about thirty feet of pale grey unctuous 
slate, which in turn rests upon dark green chloritic slates, alternating with 
grey and purple beds, all with strong slaty cleavage and a wavy lamination. 

Oxiiard*s Point These rocks form the upper or eastern side of Oxnard's Point, this head- 
land itself being composed of pinkish and grey felsites, which are sometimes 
porphyritic, alternating with greenish chloritic and epidotic rocks and grey 
epidotic shales. These underlie the purple beds above alluded to with a 
dip about E. < 40^-50^, and are themselves underlaid, in a cove beyond 
the point, by finer and more evenly bedded somewhat unctuous rocks, similar 
to those on the eastern side of the promontory, being composed of a granular 
admixture of a talcoid mineral and quartz, and dipping N. 60^ £. < 50^ An- 
other long curving beach, nearly a mile in length, then succeeds, in oi'ossing 
which a few ledges may be seen at low water. The greater part of 
these occurs in the first quarter of a mile, being pale yellowish-grey and 
greenish-grey feldspathic beds, which vary from a fine grained slaty felsite to 
a granitoid grit, the latter containing an admixture of a talooid 
mineral and quartz. The dip of these beds is N. 10 W. < 50^, the strike 
corresponding nearly with the trend of the shore. 

After passing the beach last described, the shore again becomes rocky, and 
trends to the westward, running out in a series of low bluffs to the promon- 
otory of Red Head. The first beds met with in passing along these blufib 
are pale bluish-grey feldspathic i-ocks, filled with narrow riband-like bands 
of color, and exhibiting numerous and abrupt plications. Somewhat simi- 
lar beds, of a pale liver<grey color, but including others having a pale purplish 
tint, and similarly coiTugated, are seen along the shore for seveiul rods; but in 

Bed Head. approaching Red Head appear to be underlaid by rather coarse grained grey 
and green chloritic ix>cks, which are ochre-stained and seamed with veins of 
spar. The dip of these beds is N. 40 W. < 50®. Still further in the same 
direction there b a return to the higher beds, the grey ribanded slates again 
coming out upon the shoi*e, and extending nearly to the exti'emity of the prom- 
ontory. They here exhibit very fine alternations of grey sandy and greenish 
fine grained layers, from one to two inches in thickness, some portions of which 
ai*e 80 charged with red ochre as to afford a mineral paint, and to give to the 
bluffs the conspicuous color which has suggested their name. The highest 
beds met with hei^ are soft and rubbly, having been worn into caves by the 
action of the sea, and have in general a more modem aspect than most of those 
which appear along the eastern side of Grand Manan, but at their base may 
be seen to alternate with the more crystalline chloritic rocks, both being sim- 
ilarly corrugated, but having a general dip about N. 40® W. < 40® — 70*^. 
In their libanded character, and the numerous fiexures to which they have 
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been subjected, tbey bear much resemblance to the strata already described 
as occurring along the eastern sboi*e of Flagg's Cove, towards the other end 
of ihe island ; a resemblance which is still further indicated by the occurrence 
with these gi*e7 ochreous rocks, of a few beds of red and grey feldspathic 
sandstone coated with specular iron, and others of dark grey somewhat plum- 
baginous shale. 

On the western side of Bed Head, at the distance of a few rods only 
from this promontory, the rocks above described, dipping northerly at an angle 
from 30® to 40**, meet and are covered by a very coarse conglomerate made 
up of large fragments of coarse green augitic trap, which underlies and. passes 
into massive rocks of similar composition, and of a columnar structure, being 
a part of the great Mesozoic belt which traverses the entire western side of 
Grand Manan, and which, at a distance of a few rods from the point in rodks. 
question, rises to the height of two hundred feet. 

As already stated on a preceding page, our visit to Grand Manan was not 
sufficiently long to permit an examination of all the. numerous islands which 
skirt its eastern shore, and are often difficult of access, from adverse 
winds and tides. The following observations are such as we were able 
to obtain in the limited time at our disposal. 

The most northerly of these islands upon which we have landed, is 
Nantucket Island, which lies off a little to the east and south of Woodward's Nantucket Is- 
Cove, and which is remarkable for the conspicuous white ledges which form 
its eastttm shore. These, upon examination, were foimd to consist of pale 
pinkish-grey white-weathering quarzites, having in parts the fineness and 
general aspect of a vein-stone, but in others a laminated structure, the whole 
covering an ai^ea of over a furlong in breadth, and dipping W. 10® N.< 
20®. Similar white ledges are also seen on the mainland near by. Those oi 
the island are underlaid by soft greenish-grey, somewhat unctuous or talcoid 
slates^ dipping W. < 50®. These latter beds may also be seen skirting the 
southern shore of the island, while through its centre, and to the northward 
of them, is a conspicuous ridge of the quartzites, which also re-appear in Gull 
Rock, and through it are connected with the strata of Koss Island. 

Upon the last muned island we have not been able to make any extended Boas Island, 
examinations, having touched at two places only in sailing up its west- 
em side towards the settlement of Grand Harbor. The first of these points 
is the indentation known as Chalk Cove, a name probably suggested by 
an outcrop at its head of white quartz rock, similar to that of Nantucket 
Island. The breadth of this mass is here much reduced, not being more 
than twenty or thirty feet, while its attitude is more inclined. On its north- 
em side it may be seen to rest upon fine black fissile shales and gray shales, 
dipping S. 30® W. < 30®, while on its southern, but separated by the waters 
of the cove, are the green chloritic schists, dipping S. 30® W. < 40''. The 
second point examined is that known as Newton's wharf, where the ledges 
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on the shore consist of greenish-grej homblendic and dioritio schist^ 
dipping S. 50<» E. < 40O. 
Big Duck Is- To the eastward of the islands above referred to, but se|>arated bj an 

interval of several miles, is Big Duck Island, the most easterly of the numer- 
ous islets under consideration. In crossing the northern end of this island, 
an excellent section of the rocks composing it may be seen, the succession 
being as follows, from west to east : — 

Bluish-gray slightly unctuous feldspathic schists, and pale grey light-weathering 
beds (dolomites ?) both filled with small crystals of brown-spar or spathic iron. 
Their dip isE. 10** N. <40*, the cleavage, which is very marked, being W. <60*. 

Grey con^omerate, in which the paste resembles that of the last named beds, the 
pebbles being large and distinct, of a bluish color, and often very coarsely 
V porphyritic, with large pale-colored angular blotches. Dip and cleavage as 

above. 

Pale gray white-weathering nacreous mica-slates, filled with numerous brownish- 
yellow crystals resembling spathic iron, nearly vertical. 

Greenish-grey shales and hard grey sandy shales, alternating with nacreous slates 
in nearly vertical beds. 

Green and purple shales, filled with small yellowish-brown angular spots and minute 
black crystals, dipping towards and beneath the above, W. 20^ S. < 80°. 

Shales similar to the last^ but becoming coarser towards their base, and filled with 
round nut-like nodules of grey rusty-weathering sparry matter (spathio 
iron ?) and chlorite. The spar has been partly removed by the action of 
the sea, leaving the surface honey-combed with numerous holes two or more 
inches deep. These beds are the same as those of Flagg's Cove upon Grand 
Manan. They have a breadth of over one hundred rods, including some fine 
and very fissile shales. 

Purple grits, alternating with shales similar to the above, but frequently filled 
with little green specks together with scales of specular iron. There is a con- 
siderable breadth of these, followed by 

Coarse purplish-grey quartzoee grits. These rocks, which fonn the eastern shore 
of the island, are the lowest beds exposed, their dip being W. < 60". 

Large quartz veins cut the beds ef the above series at several points, but 
do not appear to be metalliferous. 

The strata of Big Duck Island are evidently a portion of the same series 
with those already described upon the shores of Flagg's Cove and Spragg's Ck)ve, 
with, which they are probably connected through Low and High Duck Islands 
and Long Island. Upon these we have not landed, but are informed that 
they present features similar to those of Big Duck Island. 
S*^ d.^**^ White Head Island, which lies to the south and east of the entrance 

of Grand Harbor, we have not been able to visit, but in saib'ng along 
its southern side, the conspicuous white cliffs which form its western por- 
tion, and from which it derives its name, may be distinctly seen at a distance 
of several miles. They ai-e, without doubt, composed of quartz locks similar 
to those which have already been described on Nantucket and Boss Islands. 

To the south and west of White Island lies a small group known as 
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the Three Islands. On the larger of these, known as Outer or Kent's Island, Three Islands, 
is a series of rocks somewhat dijSerent from any which we have elsewhere 
met witii in the vicinity of Grand Manan. These, as seen on the western side 
of the island, are pale-weathering crystalline felsites of greenish-grey and pink- 
ish colors, which are in some parts somewhat talcoid, alternating with green- 
ish chloritic and purplish schists and diorite, and including also several beds 
of crystalline limestone. These latter are mostly light colored, being mottled 
with shades of green, grey, or pink, and containing, generally, a considerable 
admixture of quartz. Their thickness is small but extremely variable, the 
whole series being very irregular, with a general dip about S. 40^ E. < 80^ 
<90.^ They cross the island obliquely, and may be seen on its eastern side. 
The only other islands u[x>n which we have landed are the Wood Islands, 
which lie to the north and west of those last described, and immediately south- 
ward of the promontory of Red Head. Upon Outer Wood Island we have Outer Wood 
not made any extended examinations, but in touching its eastern shore, found ■"*""*• 
the clifis here exposed to be composed of hard greenish-grey silico-feldspathic 
rocks, often filled with little black specks, and in parts approaching a quartz- 
ite. These rocks are veiy massive and uniform, as far as seen by us, and are 
without any evident sti-atification, though appearing to dip southward at a high 
angle The rocks of Inner Wood Island are quite diffei-ent in charactei, and Inner Wood 
exhibit mubh greater diversity. The strata exposed upon the shore at the 
northeastern end of the latter, are of a dark green color, and consist of a mix- 
ture of hornblende and epidote, with a little feldspar, and are filled with epi- 
dotic veins. In passing along this shore to the western side of the island, 
the first rocks met with are coarse feldspathic and dioritic rocks, varying in 
color from bright green to purple, and containing innumerable blotches or 
amygdules of calcite and epidote. These amygdaloidal rocks skirt the shore 
for about a quarter of a mile, then passing into a reddish and purplish amyg- 
daloidal sandstone, dipping about N. 40^ E. < 40^. A few rods further in 
the same direction are other sandstones of grey and purple colors, which are 
more or less calcareous, and conspicuously marked by parallel bands of a dark- 
er color, the dip being N. 20^ E. < 40^, but somewhat irregular. Beyond 
these are deep red and purplish-red fine grained banded sandstones, alterna- 
ting with beds of pale grey somewhat unctuous feldspathic schist. Dark 
green homblendic and dioritic rocks, similar to those first seen on the opposite 
side of the island, then come into view (their fissures being filled with numer- 
ous seams of quarts), and are associated with purplish-grey rocks of similar 
character. These form the shore for another quarter of a mile, at some points 
exhibiting a tendency to a columnar structure. They may then be seen to 
directly overlie purple rocks, which vaiy from fine sandstone or grit to a fine 
oonglomeiute, distinctly stratified and dipping N. 60^ E. < 60^. These sand- 
stones are conspicuously banded with narrow veins, from two to three inches 
in length and about a quarter of an inch wide, composed of fibrous calcite 



112 OBOLOOICAL SUBYET OF CANADA. 

or satin spar, which appear to oociipj a series of parallel and overlapping 
. lenticular cavities of similar dimensions, arranged at right angles, or nearly 
so, to the bedding of the rock. Similar purple sediments, varying from a 
conglomerate, through sandstones, to soft purple-red sandy ^ales, and dip- 
ping N. 20^ E. < 40^, form the remainder of this shore as far as examined; 
buK include, at one or two points, small beds of pale grey unctuous or fold- 
spathic rocks, also containing lenticulai' veins of satin-spar, and apparently 
conformable in dip. 
Sununary. In reviewing the general features presented by the rocks of Grand Mar 

nan and the adjacent islands, the resemblance which a portion of these, inclu- 
ding the variously colored micaceous or nacreous slates, bears to those which 
occur alq^g the coast in the eastern part of St. John and Albert CotintieB, will 
be apparent, and it is probable that the two belong to the sai$e horizon. 
It has been stated that the rocks which form the northeastern end of the 
main island (north of the Swallow-tail Light), and which include a thick 
series of gray indurated slates may represent a portion of the Kingston group ; 
but it is also possible that they may be the same as the grey slates or aigillites 
which on the Little Salmon River, in St. John County, lie above green and 
purple nacreous slates similar to those of Grand Manan. The reaemblanoe 
of these latter to those of the Quebec group, in Canada, is also very marked. 

HuRONiAN Series in Northern King's County; 

A plateau of intrusive granite connected with that of the Nerepis range, 
and extending southerly from the main body of this granite until met by the 
rocks of the Kingston group on the West Branch of the Musquash River, 
divides the Hiironian rocks of the Coastal type, already described about the 
head-waters of Lepreau and New Rivers, from those of the Nerepis River and 
the Long Reach in the northern portion of King's Connty. 

The most complete succession of the rocks of this series in the district 
under consideration, is to be met with along the lower part of the 
Nerepis Blver. Nerepis River and on the line of the Western Extension Railway. They 
here occupy most of the interval between McKenzie's Inn and Belyea's Inn, 
on the post-road to Fredericton, and have a surface breadth of about seven- 
teen thousand feet. Their thickness it is impossible to estimate, the expo> 
sures being insufficient, and the beds evidently repeated by faulting and fold- 
ing for the whole distance. Other obstacles in making such an estimate are 
the strong slaty cleavage by which the stratification of the slates, conglomer- 
ates and grits, of which the series is chiefly composed, is obscured, and the 
crystalline aspect of the grits, which cannot always be distinguished from 
true gneiss or granite. These granitoid grits, stand out above the general 
level of the land at numerous points, and form ridges, the extremities of 
which have been cut through in the construction of the railway. The 
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strata in question are separated to the north of McKenzie's from the granite 
hills by a wide belt of fossilifeiX)iis Upper Silurian beds and the hills of petro- 
gilex abont Eagle Cliff, described in the last chapter, and are followed on the 
south, near Belyea's, by schistose rocks of the Kingston group. 

The following surface measurements, obtained by pacing, will indicate 
the general character and arrangement of the beds m this district : — 

Traverse meamire. 

Feet 
Pale olive-green slaty conglomerate and slate, with heavy beds or dykes Section Mear 

of diorite and dark grey slate. In these and the following slates are ® ^^* * ' 

Yeins holding blende, galena, and copper-pyrites 850 

Porple clay-slate, spotted with buff colored lilms of steatitic matter, and 

having dark grey clay-slates and diorites on the southern side. Dip 

at this part N. 20<^ W. < VO*' 600 

Dark pnrplish and grey clay-slates, with scafes of chlorite; also several 

beds or dykes of diorite 420 

. The same, with talcoid slate. Dip S. lO*" E. < 70° 840 

Grey granitoid grit 700 

Parplish sandy sla^B and purple porphyritic clay-slate 520 

The same with reddish-grey sandy slates 600 

Grey granitoid grit, partly slaty (including 100 feet in which the rocks are 

concealed) ... ... ... ... ... ... ... ... ... 1,260 

Measures concealed, supposed to be clay-slates 840 

Olive and purplish-grey clay-slate, partly porphyritic, and dipping 

^. •11/ W. ^ Olr . . ... ... ... ... ... ••• OUU 

Grey granitoid grits. Dip northward < 60° 

Measures coneealed, supposed to be grits 500 

Brown conglomerate ... ... ... ... ... ... ... ... 100 

Measures concealed, supposed to be mostly clay-slates 1,000 

Grey granitoid grits ... ... ... ... ... ... ... ... 20 ' ' 

Coineparplish-brown conglomerate, one exposure in a Bpace of 150 

Measures concealed 2,600 

Grey granitoid grits 250 

Fault, cutting off the grits, to which succeed dark grey shales, with grey 
silicious layers. These strata resemble those of the St. John group, 

and represent a space of 1,500 

A hill then meet? the track of the railway. On the west side of it are 

exposures of brownish- red conglomerate 250 

Dark grey clay-slates, dipping S. 10^ VV. < 70*' 100 

Measures concealed 350 

Grey clay-slates 100 

Browniah-red conglomerate 740 

Purple porphyritic clay-slates 380 

Greenish-grey clay-slates ... 240 

Dark grey schistose grits 480 

2,640 



In this hill, where the strata have the aspect of the Coastal group, there 

are probably faults causing a partial repetition of the beds. For 

a space of 1,400 feet across the strike of the beds, the same serieu may 
15 . . y 



iu 



OEOtOaiCAL SURVEt OF CANADA. 



be seen outcropping on the top of the hills west of Belyea's Inn. 
Here the schistose grits continue, with a dip S. 20® W. < 50^, for 
some distance, until met on the south by greenish-white and pinkish 
limestones, which are iu part an imperfect granular marble. These 
are succeeded, furthfir on, in the bottom of a ravine, by dark purplish 
slates and olive-green chloritic slates, dipping S. 20® E. < 70®. The 
above strata have a breadth of about 

The ravine above named gives passage to a small brook flonving into the 
St. John River a little below Belyea's Inn, and marks the boundary 
between the Coastal and Kingston types of Huronian rocks. Its 
southern wall presents to view a mass of hard dark grey dioritic 
and petrosilieious slates, which thence extend nearly to Brundage's 
Point, where diorite and felsite beds are abundantly intercalated 
with the slates. 



1,400 



In a traverse of the woodlands intervening between Brittain's stream 
and the Nerepis, made on a wood-road crossing the country about half a mile 
south of McKenzie's, the Huronian series may be crol^sed dia^ooally. 
Greenish-grey clay-slates form the face of a hill rising from the riven 
and dip N. 60^ W. < 70^ and N. 50« W. < 80<>. Upon these, to the 
southward, rest granitoid grits and slate-conglomerates similar to those seen 
along the railix)ad track in the valley ^of the Nerepis, and having a course 
W. S. W. The road runs along a ridge of these grits through the woods 
for some distance, to a little valley (at the head of Nace's Brook), where 
poqjhyritic red clay- slates and red slaty conglomerates appear. Passing 
a piece of flat land without rock exposur&s, the road meets a broad flat ridge 
of woodland ; here greenish-grey clay-slates are exposed with a dip S. 80** 
E. < 90^. Along the southern slope of the ridge, around w;hich the road 
runs, are numerous fragments of diorite, dark petrOsilicious rock and slate- 
conglomerate. Beyond this ridge, the valley of Brittain*s stream opens out 
into a broad flat, covered with granite bouldera. On the further side of the 
stream high hills, wliich probably mark the border of the granite tract, lise 
boldly from the flat land of the valley. 

To the eastward of the line of section given above in the valley of the 
Nerepis River, a belt of comparatively low land, from three to fc^r miles in 
Long JReach, width, intervenes between the gi*anite hills and the Long Reach of the St 
John River. Along the line of settlements near these ridges ot crystalline 
iXKjk, the strata, so far as exposed to view, were found to consist mainly of 
fossiliferous Upper Silurian slates and petrosilicious rocks, with beds of 
diorite, similar to those which intervene between the same hills and the 
Huronian rocks on the Nerepis River, above described ; but to the southward 
of these more recent sediments, the rocks of the Coastal group again come into 
view, in a series of low ridges extending along the north shore of the Reach 
as far as where the latter widens near Jones's Creek. The most westerly point 
at which we have crossed these ridges is at Jesse Belyea's steam-boat landing, 
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about four miles from the foot of the Long Reach. ^ The modert^jbely high hills 
which here overlook the river ai*e composed of a highly feldspathic light- 
weathering rock, varying from red to purplish-red in color, and in composition 
from a fine grained sandy felsite to a granulitic grit. These rocks, which are 
sometimes porphyritic, have a surface breadth of nearly a fm-long, and have 
been traced, with essentially the same features, to the islands below Jones's 
Creek, from which they cross to the opposite side of the river, re-appearing 
in Gcrham's Bluff near the entrance of Belleisle Bay. It is possible that the 
rocks in question, which are evidently recomposed, and in some parts 
approach a conglomerate in character, may be an outlying member of the 
Lower Carboniferous series, such rocks being fqund at the base of that formation 
on the northern side of the granite hills ; but no other sediments resembling 
those of the formation in question are met with here, and these latter appear 
to conform in arrangement to those of the Coastal group which accompany 
them. These latter were met with at several points in the low ground mid- 
way between the river and rear line of settlements, and consist of granitoid 
grits, similar to those occurring on the Nerepis below McKenzie's, being 
of grey and greenish-grey colors, weathering pale grey, and holding pale 
red feldspar, quartz, and a dark gi*een mineral resembling chlorite. At the 
saw-mills near the forks of McKeeFs mill-stream, in the same general range 
with the above, are scliistose chloritic rocks of greenish-grey, reddish, and 
purplish colors, and containing epidotic veins, which rest upon beds of similar 
aspect, but holding pebbles. Their dip ia irregular, but about N. 20^ W. < 
50®. These are not far to the north of the granulitic ridge first alluded to, 
whi^h here consists of a red feldspathic paste, through which are scattered 
numerous crystalline grains of quartz. These rocks are followed on the south, 
at McKeel's mill, by purplish-grey sandstones, which also outcrop along the 
road in the rear of a bold ridge of land called the Devil's Back, as far as the Devil's Back, 
residence of Mr. W. B. McKeel, where also ledges of grey sandstone and 
hard dark grey dioritic sandstone also appear, dipping southerly at an angle 
of about 40®. The eminence last named, which rises abruptly from the river, 
discloses on its summit beds of dark grey fine gi-ained porphyritic jjetrosilex. 
Further to the eastward the purple sandstones re-appear, and form low 
ledges near the river as far as where the latter expands near Caton's Island. 
Between the mouth of Jones's Creek and the shore near this island, the 
following succession may be observed : — 

For about a furlong below the bridge, where the high road crosses the Jones's Creek, 
above named stream, are exi)osed low ledges of soft gi^ey fossiliferous Upper 
Silurian shales, dipping S. < 60®, separated at intervals by thin beds of 
hard and rather coarsely crjstalline diorite. To the southward of these, 
and partly concealed by soft slaty beds, like those above mentioned,' are 
ridges of hard grey dioritic sandstone, followed at a abort distance by grey 
silicions beds, dipping S. < 60®. These rocks have a considerable breadth; 
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beyond them ' grey dioritic und feldspathic sandstones again appear. Tkere 
is then a space of alx)ut a furlong T^dthout exposui'es, beyond which the 
arenaceous beds again appear, and are immediately succeeded by beds of 
rather coarse and rusty prumbling diorite. These dioritic beds appear io be 
connected with a thick series of hard grey and dai*k gvey light-weathering 
petrosilicious and feldspathic ixxjks, exposed to the southward of the above 
over a breadth of several rods. These rocks resemble those of the 
Coldbrook group, being mostly fine grained, without distinct stratification, 
and more or less porphyritic and vesicular, but some |)ortions are schistose, 
having a northerly dip of about 40^. About midway between Jones's Creek 
and the shore facing the main channel of the river below Caton's Island, these 
fine gi-ained rocks are followed by pale reddish-grey and greenish-grey 
white-weathering feldspathic gneiss or gneissoid grit, like some varieties of 
the gi-anitoid rocks below McKenzie's on the Nerepis. These are probably 
Huronian strata. Tliey present no great thickness at this point, being, 
after a short interval, followed on the southern side by fine grained purplish- 
red sandy felsites, containing particles of quartz or glassy feldspar, similar to 
those already noticed as extending along the northern shore of the Long 
Reach below the DeviFs Back. Tlie ridge of these i-ocks here terminates in 
Caton's Island ^*^^^ bluffs overlooking the shore near Caton*s Island. On its southern side, 
where the rock is a conglomei-ate, holding large feldspathic pebbles enclosed 
in the red feldspatliic base, the dip is about S. 10 E. < 80. They are here 
overlaid, in a small cove nearly opposite the centre of Caton's Island, by soft 
crumbling purple shales, containing stains of green carbonate of copper, and 
grey shales. On the opposite or southern side of the same cove, and filling 
the remaining space to the shore of the Cong Reach, the following succession 
may be seen : — 

Fine grained diorite, a broad ridge covered by grey dioritic sandstone and purple 

slate. Bip S. < 40". 
Purplish-red conglomerate full of pebbles of red slate and reddish felsite, similar 

to that of the hills above. 

■ 

Grey fissile shale, in thick beds finely laminated. 

A chain of three small islands, lying off the mouth of Jones's Creek, and 

extending in the' direction of Oak Point, separates the bay receiving the 

^ waters of the above named sti-eam from the main channel of the Long Reach. 

Of these Caton*8 Island, the larger and more westerly, is composed of 

Kooky Island, fossiliferous Primordial strata, dipping northerly. The second is. Rocky 
Ifiland. So far a.s examined, the latter consists of hard pale reddish-gi'ey gneiss 
or feldspathic sandstone, a highly feldspathic rock of very indistinct stratifi- 
cation, and in some pai-ts tilled with i>ebbles or concretionary masses of 
hard gi'ey felds[)athic quartzite, some of which contain thin veins of galena. 

Oak Point. ^ somewhat similar but more crystalline rock forms the exti-emity of Oak 
Point, a mile or so to the eastward, being a reddish syenitic gneiss, rather 
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coarse grained, and containing, together with much red feldspar and large 

grains of quartz, an admixture of hornblende and a soft green mineral. With 

these syenites, at the latter point, rfre dai*k fine grained dioiites, very irregularly 

associated with the more crystalline rock in beds from five to twenty feet in 

thickness. The third island in the chain under consideration is Big or 

Foster's Island. Here the rocks are mainly red sandy felsites and. feldspathic Forter'sWand 

conglomerates, similar to those of the main land near Caton's Island ; but 

beneath the latter, which dip. S. 30^ W. < 40^, are lighter colored beds of 

similar character, portions of which are epidotic, while others contain 

numerous blotches of calc-spar, giving to weathered sui-faces a vesicular 

aspect. This rock, which resembles that of Rocky Island, is very rusty, 

and contains large rounded, fragments or boulders of grey feldspathic quartzite. 

On the north side of the island, and apparently below the feldspathic beds 

above described, are finer and more schistose rocks, consisting of red shaly 

conglomerates, holding fragments of green shale in a red slaty paste. The 

dip of these beds is irregular. 

No rocks resembling those of the Coastal group are to be 
met with along the northern border of the Long Reach to the 
eastward of Oak Point, but on the opposite side of the river 
beds resembling t];ose of the islands and hills south westward of that pro- 
montory appear near the head of the Reach and upon either side of the 

entrance of Belleisle Bay. A projecting point of land, known as Gorham's (Jorham's 

Bluff. 
Bluff, here separates the waters of the main river from those of the last 

named basin, and on its northern side exposes ledges of reddish granulitic grit 
and dark brownisfa-red saj&dy felsite, similar to that already noticed in the 
ridges about the Devil's Back and towards €he foot of the Reach. In 
crossing the extremity of the bluff towards Gorham's Creek, coarse red 
conglomerates come into view, holding fragments of diorite, reddish 
granulite, etc., and resembling those of the Lower CarbonifA-ous formation. 
Still farther in the same direction are finer, somewhat slaty conglomerates, 
in which dark green ^laty fragments are imbedded in a dark red paste. 
These are probably of the Coastal group. They fonn that part of the pro- 
montory facing Belleisle Bay and Kingston Creek, and dip about E. 30^ S. < 

The strata of the Coastal type which appear op, the opposite side of Belle- Bslloisle Bay, 
isle Bay, are confined to a narrow belt skirting its northern shore, in the 
southern part of the parish of Kars. They form the greater part of a 
peninsula about a mile in width, separating this bay from Tenant's Cove, a 
small indentation from the St. John River, and are again exposed about the 
shores of Jenkin's Cove. On the southern side of the peninsula in 
question, overlooking Belleisle Bay, are low blufis of coarse and massive 
brownish-red conglomerates, dipping S. lO'^ E. <60^, and resembling those of 
the Lower Carboniferous formation^ which occurs in force a few miles to the 
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eastward. About a furlong of low meadow-land intervenes between these 
.sbore-bluffs and the hills which traverse the central portion of the peninsula, 
and at several points shows indications of be^ng underlaid in pari ly soft purple 
shales. In rising over the ridges alluded to, which form the greater part of 
the peninsula, these are found to consist mainly of pale greenish-ajrey and 
purple light-weathering feldspathic schists which, by the addition of dis- 
sepainated grains of quartz, often become giitty felsites. Much of this 

Tenant's Cove, rock is rubbly nnd ochre-stained. Towards Tenant's Cove purplish beds 
become more abundant, and on the southern shoraof thLi indentation include 
purplish-brown feldspathic conglomerates, portions of which contain frag- 
ments of cream colored slate,* and are spotted with kaolinized feldspar. 
Both the greenish felsites alluded to above, and these purple rocks which 

Jeiikiii8*B Coye bound them on either side, extend to Jenkin's. Cove, the former being exposed 
in ridges lying to the north and east of this indentation, while the latter form 
low bluffs near its shoi'e. These latter are better exposed here than farther 
westward, and consist of moderately coarse purple conglomerates associated 
with red slates, which are overlaid by a fine grained feldspathic and epidotic 
rock of green and purple tints ; the dip of the first named beds varying from 
S. 70*^ — 80^ E. < 50^. In the low ground which separates these shore 
blufis from the hills in the rear, are poorly exposed ledges of soft grey rubbly 
and dark grey shales. They form a portion of a belt of such rocks which 
probably extends across from Tenant's Cove, a few ledges of dark grey rusty 
and somewhat plumbaginous shales being visible near the Baptist church 
at the head of this indentation. The hills last alluded to in the rear of Jenkin's 
Cove are in part composed of greenish and purplish pale- weathering gritty 
felsites, and in part of fine grained chloritic and shaly conglomerates, with frag- 
ments of chlorite or serpentine and felsite. These rocks lie to the northward 
of the gritty felsites, and appear to be themselves underlaid by schistose 
chloritic rocks ^f a green color, with white- weathering films of chlorite, and 
a wavy lamination. 

To the eastward of Jenkin's Cove we have not traced the rocks of this 
group, the greater portion of the shore between this point and the head of 
Belleisle Bay being occupied by conglomerates of the Lower Carboniferous 
formation. The only beds met with in this direction wliich may belong to 
the horizon of the Coastal group, are rather soft purplish shaly conglomer- 
ates, spotted with little Blotches of a pale yellow color, which form a low 
ridge near the high road, about two miles below Belleisle Point. It is possible 
that some of the strata met with to the eastward in the parish of Springfield 
ma^ be of the same age, but they have not been distinguished fix)m those 
constituting that division of the Huronian series described in the earlier 
portions ot this section. 
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THE KINGSTON GROUP. 

The assemblage of rocks to which the above name has been applied, was 
first described by the authors in their " Obs3rvations on the Greology of 
Southern New Brunswick ", wherein, also, the age of the group was indicated 
asprobably Upper Silurian, this conclusion being based chiefly on lithological Hwtory« 
and stratigraphical gi*ounds, and the known occurrence of strata of this age 
associated with rocks like those of the Kingston group in eastern Maine 
and Nova Scotia. In making this reference, however, the authors, at 
the same time, stated that some of the beds in 'question might prove to 
be of a different horizon, calling especial attention to the resemblance 
which certoin beds occurring along the north side of the Long Beach of 
the St. John Biver, and doubtfdlly referred to the Kingston series, bore to 
the schistose group skirting the coast in the eastern part of St. John County. 
Further investigation has shown the doubtful rocks in question to be distinct 
from tiiose of the true Kingston, group, which is thus limited to its more typical 
portions as disclosed in the Kingston peninsula, in the central part of King's 
County, and about the lower part of New Biver, in Charlotte County. It has 
also shown that the Kingston grou^ itself is much older than the Upper 
Silurian period ; for although the strata of this age are intercalated with the 
Kingston rocks, the intimate association of the two is evidently 
accidental ; much of a group of strata on the Mascarene shore in Passama- 
quoddy Bay, which cannot be yoimger than the Devonian series of St. 
J'ohn County, and which is described in the sequel, being largely made up of 
the waste of the adjoining Huronian strata. Moreover, the Upper Silurian 
rocks in Queen's County are foimd to be entirely separate and distinct from 
those of the Kingston group. 

During the last thi'ee seasons we have added considerably to what had 
been previously known of this peculiar belt of rocks, and can now define its 
limits with greater accuracy. Its northern Wbundary is a nearly straight line, Liioita. 
extending through and from the Long Beach of the St. John Biver in 
King's County, to Deadman's Head in Charlotte County. Its southern 
boundary is parallel to this, being the course of the north shore of 
Kennebecasis Biver in the same county, (King's), continued onward to 
Lepreau Harbor on Mace's Bay. It is partly overlaid along the coast, from 
Lepreau to Deadman's Head, by strata of the Coastal group. Besides this 
regular belt, we have found that another band of sediments, similar to those of 
the lower half of the Kingston group as seen at the foot of the Long Beach on 
the % John Biver, and which we have described as diviions 1 and 2 of the 
Kingston group, extends through the Mascarene peninsula and the larger 
islands of Fassamaquoddy Bay. 

The stiuta of the first named belt are well exposed at the Land's End, in 
the pai-ish of Westfield, King's County, and again on New Biver in Charlotte 
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County. They appear to embrace two principal sub-groups, which are not always 
found in connection, are very diverse in aspect, and may, perhaps, when 
better known, be found to be unconformable. The lower, including divisions 
1 and 2, is characterized by the prevalence of grey clay-slates, but the 
upper (divisions 3 and 4), is markedly gneissic. Only division 1 of this 
series is sufficiently well known to be sub-divided. 

Division 1 : 

a. Black shales, succeeded by grey slaty felsites, alternating with two or 

three bands of black clay-slates. 
6. Grey slaty felsites, alternating with dark grey clay-slate, and a few dioritic 

beds. 
c. Dark grey vesicular diorite and dioritic slate, alternating with fissile black 
slates and grey clay-slates, in beds from five to twenty or more feet in 
thickness. 

Division 2 : 

Hard sandy grey slates and hard grey argilUtes, alternating with por- 
phyritic dark grey diorite, chloritic schist and grey or pinkish felsite. 
These felsites are sometimes porphyritic, and often a little gneissic 
from the presence of mica or chlorite, but not so conspicuously so as 
those of division 3. There are also, in division 2, at La T6te, heavy 
beds of coarse grey slaty conglomerate. 

Division 3 : 

Dark grey diorite and flesh-red felsite in frequently alternating beds. The 
dioritos are rather fine grained, not unfrequently poiphyritic and often 
somewhat schistose ; the felsites are coarser than those of division 2, and 
by the addition of mica and a little quartz assume the appearance of 
feldspathic gneiss. Hornblende-schist and grey mica-schist are not 
unfrequent in this division, and grey argiUites are of rarer occurrence. It 
also contains, at the Land's EInd, King's County, beds of grey gneissic 
conglomerate. 

Division 4 : 

Strata similar to those of division 3, with the addition of chloritic schist, 
grey argiUite and epidotic hornblende-schist. At the contact of this 
division with the Laurentian rocks, at Mace's Bay, (the only district 
in which its strata have been seen), are heds of reddish granitoid gneiss. 

At the Land's £nd the nearly vertical beds of the Kingston group lie 
in a shai^p synclinal fold ; but in the eastern part of Charlotte Ck>unty the 
strata of the belt exposed at the Land's End slope at a lower angle towards 
the sea. On approaching Deadman's Head, the Kingston rocks sink down 
along the Ime of fault on its northern side, so that only division 3 is visible 
here and at Beaver Harbor. At none of these places are the rocks exposed 
in such a position as to admit of an accurate measurement of the whole 
series being made. Nevertheless, a general estimate of its volume may be 
gathered from the following consideration, viz., that at the foot of the Long 
Heach of the St. John River in King's County, where, as already stated, 
the beds are nearly or quite vertical, there is a space of about two miles 
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between the base of these rocks and the highest beds observed in the 
sjmclinal at the Land's End. Again, at New River, where this series 
covers a space extending from a point on the river about a mile above the 
post-road to the shora of Mace's Bay, the width is nearly four miles, and the 
southward dip of the bedji averages at least 50°. 

Between this portion of the Kingston group and the strata seen in La 
T6te Head, the whole Coastal group intervenes with a reversed, i, 0., northerly 
dip ; so that we have not been able to connect the two belts of Kingston 
rocks which exist in Charlotte county. The exposures on the first named 
promontory appear to indicate that the strata are here compressed into a 
long and narrow synclinal fold, extending in an easterly direction through 
the Mascarene peninsula, between MagaguadaWc River and L'Etang Harbor, 
and in the opposite direction through the chain of the Western Isles. Strata 
of similar aspect re-appear in the island of GampoBello, and constitute a 
portion of the northern end of the island of Grand Manan. 

Details of the Kinqston Group. 



As stated in the general remarks, the most complete view of the 
character and relations of the Kingston rocks is that afforded by the Land's 
!Endy in the parish of Westfield in King's County. The locality thus named 
forms the southwest extremity of a rectangular and peninsular belt of land, 
about twenty miles in length and about five in breadth, lying between the 
Liong R«ach of the St John River, on the one side, and the Ken- 
nebecasis Bay on the other. This peninsula Lb almost wholly composed of the 
rocks in question, which, being but scantily covered with soil, afford ample 
facilities for the study of the geological structure. 

As seen along the shore of the Land's End, the succession of these 
rocks has been approximately determined as follows : — 



rsxT 



At Harding's Point, forming the northwest angle of the peninsttla, and at 
the foot of the Long Reach, the rocks are covered by hills of modi- 
fied drift, bnt a little back from the St. John River, on the croes-road 
to Milkiflh, they rise above the superficial deposits, and consist of fine 
grained grey feldspathic slaty rocks, dipping S. 40^ £. < 7<r. They 
are distant aboat 1,000 feet from the shore of the reach, and are 
followed by a spece, in which the measures are concealed, of ... 

Grey slaty felsite, partly slate-conglomerate and grit 

Measures concealed 

Grey slaty feUite or feldspathic slate 

Measures concealed, except ten feet of grey f eUite at top 

Grey micaceous slates. . . ... 

Measures concealed in a hollow 

These beds are followed by others of reddish-grey f eUite, which, as they ap- 
pear upon the shore at the Land's End, alternate repeatedly with beds 
16 
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of hornblende-schist and chloritic schist, varying from three to twen- 
ty feet in thickness. These have a dip S. SC* E. < 90^, and a 
surface-breadth of about 1,000 

They are followed by dioribic schist, gneiss-conglomerate with elon- 
gated pebbles, gneiss-grit and mica-schist in beds of about the same 
thickness as the last, having a dip S. 50° £. < 80S ^^^ ^ surface- 
breadth of about 2,600 

[At a rocky point in a ceve within this space, are wedge-shaped beds 
or dykes of hornblende-rock, sometimes schistose and of various textures 
and shades ef color ; and a little further, grey mica-slate, gneiss-grit, 
and feldspathic gneiss, in beds from one inch to twenty feet in thick- 
ness.] 

Beyond this point a deep valley opens out upon the shore. At a point of 
rocks in an indentation of the shore further south, is a fine grain* 
ed dioritic schist, alternating with granuUtic schist, of which some beds 
are filled with films apparently of chlorite. At a neighboring point, 
the grey conglomerate, with pebbles from an inch to a foot long, re- 
appears, associated with feldspathic gneiss, homblendic and dioritic 
schistt holding feldspar, epidote and chlorite in crystals and granular 
masses. The dip is nearly vertical, N. 50® W, These exposures are 
within a space of about 4^000 

Passing on to the south side of a fishing-beach, bright silvery mica-slates 
may be seen, having a dip of N. 60** W. < 80*^. Along towards an- 
other point, the same rock, in perpendicular beds studded with crys- 
tals of pyrites, continues to alternate with chloritic slate, dioritic 
gneiss and gneissoid grit. The dip here is about N. 50® W. < 60®. 
A gneiss-conglomerate, with round pebbles, also occurs here. The 
space occupied by the whole is about 2,000 

Approaching the southern extremity of the Land's End, grey flinty strati- 
fied rocks and dark diorites are met with on the steep rocky shores 
which here border the river. Nearer to the extreme point, similar 
grey rocks and slaty grits occur, and at the point itself are felsites 
of brownish and reddish colors, associated with diorites, still dipping 
northward at a high angle. The space occupied is about 2,000 

The structure of the Kingston beds in the area crossed by the above sec- 
tion appears to be that of a long trough, extending north-east and south- 
west, with the axip of the Rynclinal about the middle of the Land's £^d. 
Indications of a similar structure have been observed in other parts of the 
peninsula, of which the latter is the western ^termination. In a reconnais- 
sance of this i*egion, made by one of the authors in 18G4>, rocks similar to 
Slingston. those above enumerated were observed at many points in the parish of Kingston, 
and were found to extend eastwardly into the jMirishes of Norton and Spring- 
field, until concealed by overlying uncomformable sediments of the Lower 
Carboniferous foi-mation. The genei*al course of the beds is the same as at the 
Land's End, and throughout the peninsula these lise into low ridg«s separated 
by more or less narrow valleys. A long the southern side of the belt the rocks are 
chiefly gneissose, varying in color from grey to pink, and at times having the as- 
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pect of a grit or conglomerate ; with these are grey flinty slates or quartzites, 
(which are sometimes cupriferous), pinkish-grey porphyritic felsite and dark 
grey diorite, being a continuation of the similar beds at the foot of the above 
section, and on the north shore of the Milkish. This belt of rocks extends 
in a remarkably straight and picturesque line of hills from the Milkish 
Passage to Dickie Mountain near the Finger-board in Norton, and is well 
seen about the villages of Clifton and Hampton. At the former locality Clifton, 
there are associated with these rocks irregular beds of dark green granular 
chlorite, also, less abundantly, epidote and veins of specular iron. Beyond 
this range of hills, to the north, the land is for the most part lower, and is 
occupied by rocks similar to those of the Land's End, being pinkish and 
grey porphyritic felsites, alternating repeatedly with beds of dark grey dior- 
ite, dioritic schist, and thin beds of micaceous and chloritic schist, — also grey 
feldspathic gneiss and syenitic gneiss. Bocks of this character are common 
along the Middle Land road, which traverses the centre of the peninsula from 
east to west, and are well exposed in the town of Kingston. They extend 
to the eastward beyond the boundary-line between the parishes of King- 
ston and Springfield. The northern side of the peninsula is composed of rocks 
more argillaceous than those in the central and southern portions, consisting 
for the most part of hard grey feldspathic slates, with some micaceous slates 
and diorite, but is less accurately known than these latter. The line of divi- 
sion between these slates and the feldspathic, dioritic and gneissic rocks 
to the southward, crosses the indentation of Kingston Creek about midway 
between its mouth and the town of Kingston. 

The schistose rocks described above as skirting the southern shore 
of the Long Reach, may be better seen at the southern extremity of this 
great depression, where also their contact with the Coastal strata of 
the north side of the reach is exposed to view. This contact may be seen in 
a ravine which gives passage to a small brook flowing into the St. John River 
a short distance above Belyea's Inn. On one side, and in the bottom of the Contact of for- 
ravine, the ix)cks are dark purple slates and green chloritic slates, such as "^^^^o"^* 
elsewhere occupy a position at the summit of the Coastal group, but which 
are entirely wanting throus^hout the Kingston gix>up. The south side of the 
same i-avine pi^sents to view a mass of hard dark grey slates, the lowest beds 
of the Kingston group visible hf^re, which thence occupy the remaining space 
as far as Brundage's Point. The strata in this space are situilar to (hose seen 
about Harding's Point, and along the southern shore of the Long Reach, on the 
other side of the river. They occupy a more northerly position, but ai*e a 
part of the same series. 

The succession of these Lower Kingston beds, as exhibited along this 
shore, for the space of three-quai*ters of a mile, is as follows : — 

1. The hard compact dioritic lusty- weathering sediments above noted at the side 
of the ravine. 
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Section north 2. Dark grey porphyritic alatea, with chloritic scales, dip N. 50" W. < W^, 
oj^ Bnindage'a s. Grey clay-slates. Dip S. 50 E. < 80«. 

4. Grey feldspathic slates, in thick beds, dipping S. 60° E. < 80^. 

[These feldspathic beds rery closely resemble the strata exposed to yiew 
in the gorge of the Magaguadavic River, about half-way from the yiUage of 
St. George to the river's mouth.] 

5. Hard micaceous slate. Dip S. 50° £. < 80^. 

6. Grey imperfect gneiss, opposite the south shore of the Reach. 

7. Hard grey slate (fossiliferoua ?) 

8. Hard grey feldspathic slates, with grey and white streaks. 

From this point- (w]iich, on the strike of the beds, is a little south of the 
Episcopal church) to Brundage's Point, the same slates alternate with beds 
of flesh-red felsite and dark grey diorite. These are similar to those seen on 
the opposite side of the river at the Land's End, and with the associated gneiss- 
oid beds form the western shore of the river as far south as Brandy Point, but 
are much obscured by a covering of drifb. Below Brandy Point they are fol- 
lowed by a thick series of red sandstones and conglomerates of Lower Carbon- 
iferous age, which intervene between them and the Laurentian gneiss of 
Grand Bay, as do similar deposits about the Milkish Passage on the opposite 
side of the river. 

Li addition to the exposures above detailed in the parishes of Westfield 
and Kingston, in the County of King's, the only points at which we have 
had occasion to examine the rocks of the Kingston group, are on the Mus- 
quash and New Rivers, and about Beaver Harbor in Chai*lotte County. 

The first named stream, after descending from the granite hills of the 
Nerepis range, passes through a flat and rolling wooded country, thicklj 
covered with modified drift, which rests upon the slates etc., of the Kings- 
ton group. These appear in nearly vertical beds (dip N. < 70® — 90**) 
along the stream, from a point a little below the mouth of Seven-Mile-Lake 
Brook to che head of Deadwater above Knight^s Mills. The first beds 
visible on the river-side are micaceous slates, with fine dark grey clay-date. 
These are followed by dark grey micaceous gneiss and clay-slates, which, as 
well as the first-named beds, belong to division 1. At McNanle3r'8 Brook 
fine gpradned schistose diorite and hornblende-schist appear. To these ar9 
added, at the lowest exposures, pinkish felsite (division 2.) 
East Branch To Capt J. P. Eobson we are indebted for the following information 

usqnas . ^^p^^g ^]jg occurrence of these rocks on the east branch of Musquash 
River : — " At the dam on Big Lake (Loch Alva)gneiss occurs ; on the stream 
flowing from Belvidere Lake there is a white pearly micac3ous slate (probably 
the same as that noticed at the Land's End) as well as greenstone (diorite) and 
transition slate ; on the east branch; below Big Lake, are granite and gneiss, 
with numerous veins of quartz, trap and greenstone,'' (probably the repeti- 
tionsof beds of division 3.) " At Nelson's^Lake it is principally a trap foi^ 
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mationy and on tiie stream flowing from Deer Lake, granite rock, with beds 
of trap " (diorite and gneiss.) 

The following" description of the Kingston rocks, as seen upon New River ^®^ Biver, 
in Charlotte County, is taken from an Appendix (by Mr. Matthew) to our 
" Obeeryations on the Qeology of Southern New Brunswick." An examina- 
tion of this stream was made ''from its mouth to a point eight miles 
inland, and the strata found to consist chiefly of schistose gneiss, passing on 
the one hand into hornblende-schist, and on the other into slaty compact 
feldspar, or more rarely into mica-schist These are in frequent alternating 
beds. Hard clay-slate, cherty slate and silicious mica-slate are of less frequent 
oocurrenoe. At the river's mouth the strata are somewhat chloritic, and 
towards the interior the stratification of the gneissoid beds becomes more ob- 
scure, and ridges or beds of syenite and granite appear. These granitoid rocks 
are probably altered sandstones and grits, for at a cliff on the east side of the 
stream a bed of granite, two or three feet thick, was seen resting upon 
slate, and overlaid by similar schistose beds obliquely laminated. The 
inclination of the beds is S. S. E. < 40<>— 60<». There ui a fold in the 
strata a short distance below the Falls, but the thickness of the beds must 
nevertheless be great." 

To this description we have little to add, except to say that the ledges 
from the post-road southward towards Mace's Bay pertain to divisions 3 and 
4, and that division 2 is clearly distinguishable at the Falls one mile above 
the road. In the next mile there are few exposures, but among them is one, 
a little above the Falls, of dark porpbyritic slaty f elsite, with grains of quartz, 
grey clay-slate and dark diorite, indicating a passage to division 1. The dip 
is S. < 60^. On approaching the strata of the Coastal group further up 
stream, one meets with ledges of greenish chloritic granitoid rock, with grey 
clay-slate' having elongated amygdaloidal cavities, (dip S. 10^ K < 50^.) 
These are likely to be near the base of the Kingston group. Chlorite and ^^'7^ ^"^^ 
epidote in veins, with orthoclase, characterize the rocks of this series at New 

Biver, as at the Land's End and Kingston. 

eaT6rHarl)or 
The Kingston rocks as seen on the two sides of Beaver Harbor, consist 

of greenish-grey and dark grey schistose diorite, dark mica-schist, grey gneiss, 

and grey and pink felsites. On the west side of the harbor they enclose veins 

of calcite, epidote and quartz, and scattered nodules of copper-pyrites. On 

the east side they dip S. 70^ E., and on the west side S. 60^ E. at an angle 

of 70^. These beds are all of division 3. On the south they are bordered 

by sediments of the Coastal group, and on the north by black shales and quartz- 

ites resembling those of the St. John group. They are only a mile in breadth 

where they disappear beneath the watei-s of the Bay of Fundy. 

We \)a8B now to a consideration of the second belt of Kingston rocks, 
exposed in the Mascarene peninsula and the Western Isles. 
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At the extremity of Back Bay road, 'which ruiiB along the south side of 
the peninsula in question, there is a low point of Upper Silurian shales. Ju8t 

La Tete. westward of this, on the southern face of La T^te Head, the bedi ii/o schistose 

chloritic rocks, varying from chloritic schist to grey slate on the one hand, 
and to grey chloritic diorite on the other. They include also some greenish 
micaceous slates ; these slates, and some of the diorites, being full of irregu- 
larly lenticular cavities on weathered surfaces. At the top of the cliff these 
Veds are met by hard shales and grey conglomerates with slate pebbles. 
These beds (which ai-e of the Kingston group),- are nearly perpendicular, and 
have a strike varying from S. 60^ W. to N. 80** W. On the north side 
of them, and still on the top of the Head, are porphyritic dark grey diorite 
and grey felsite, underlaid by hard fine grained dark grey sandstone and hard 
dark grey sandy shales inclining S. 30** K < 70**. In the hollow at Mill 

Mill Cove» Cove, lower beds come into view. They are hard dark grey fissile shales, alter- 
nating with hard dioritic beds, dipping S. 20** E. < 60**. At this point 
there is a fault running in a northeasterly direction, by which the measures 
are let down on the north side many hundred feet. Northward of this fault 
is a belt of softer slaty rocks, apparently of Upper Silurian age, which oc- 
cupies the shore as far as the beach which connects the more northerly of 
three islets which lie to the westward of this cove. Beyond this beach, the 
older rocks come again to the surface. They are dark grey felsite and 
schistose diorite, a repetition of the beds seen on the Head. Some of 
these imperfect diorites are epidotic and amygdaloidal, the amygdules varying 
in form from globular to lenticular, while some are concavo^onvex. The 
greater number of these do not exceed half an inch in diameter, but a few 
attain a size of from one and a quarter to one and a half inches. 

-^iiai^^ On the hill near Woodward's copper mine, is a mass of coarse slaty conglo- 

merate, with rounded fragments of hard grey slate, quartzite, etc., similar to 
that on La Tete Head. This is followed, going northward, at the mine, by 
amygdaloidal and compact diorite, alternating with.beds of darkfissOe shales, 
similar to those of Mill Cove above noticed. These shales are followed bv meas- 
ures which are mostly obscured by surface-deposits, but of which a few beds are 
exposed on the beach north of the mine. They are schistose greenish diorites, 
with beds of clay-slate, grey felsite and felsite-conglomerate. Here the rocks 
of the Kingston group are met by a mass of dark purple feldspar-porphyry 
like those of the Coldbrook group. 

It has been stated that the northeastward extension of the above named 
Kingston rocks probably lies in a sharp synclinal . fold. This conclusion is 
suggested by tlie fact that the black and dark grey fissile slates of division 2 
appear on both sides — viz. : at the Magaguadavic Falls, and on the north side 
of L'Etang Harbor, the interval being occupied mostly by hardened shales, 
amygdaloidal, poi-phyritic and compact diorites (part of which are intrusive), 
some grey conglomerate, reddish-grey felsite, and a coarsely crystalline 
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rock consisting of feldspar, hornblende and epidote. The strike of the slates 
here is more nearly east and west than at La T^te Head. 

The lowest beds of the Kingston group exposed in the estuary of the 
Magaguadavic River, may be seen about half-way from the village of St. Bfagaguadavic 
Cieorge to the harbor tft the mouth. Here, on the west side of a little pro- 
montory near McLeod's mill-stream, and in the cliff along the river-side 
above, are 

a. Black shales^ succeeded by grey slaty felsites, alternating with two or three 

bands of black clay-slate. 

b. Grey felsites, some of whick are porphyritic and amygdaloidal, alternating with 

dark grey clay-slates. 

c. Vesiciilar diorite and dioritic slate, alternating with fissile black slates. [These 

are the same as the slates seen at the town of St. George and at Woodward's 
mine.] 

The series exposed in this bluff is about a quarter of a mile wide, and 
the beds dip south-west at a high angle. 

The Kingston rocks described above in the Mascarene peninsula are 
separated from those of the Western Isles by the waters of La T^te Passage. La Tete Pas- 
In the latter are several small islands, of which the largest are Great La '*^* 
T§te (or McMaster's) and Doyle's (or Pendleton's) Island. We have examined 
neither of these over their entire extent, but on the northern and eastern side 
of the former are high bluffs of red- weathering felsite, probably of the Cold- 
brook group ; on the latter the only rocks visible in passing along its northern 
side are i^ conglomerates and sandstones i^esembling those of the Lower 
Carboniferous formation. 

The structure of Deer Island, the largest island in the chain under Deer Island 
consideration — having an extreme length of about seven, and a breadth of 
from one to three miles — is essentially the same (at least at its eastern end) 
with that of the Mascarene peninsula about La T6te, but with some differ- 
ences of detail, as shown in the following notes : — 

On entering the island at its northern end, where a small strait (Doyle's 
Passage) sepai*ate8 it from Pendleton's Island, the fii^t rocks seen along the 
shore are hard greenish-grey and grey slates and slaty conglomerates, associat- 
ed with black slate, dipping S. 10^ E. < 70^. These are followed by reddish 
shale, black slates, and pori)hyritic felsite, the latter passing into feldspathic 
slate. The surface^breadth of these beds is about 300 feet, beyond which 
are sixty feet of greenish-grey grit and conglomerate, dipping S. < 60°, 
which are paiiily porphyiitic and amygdaloidal. To these succeed silicious 
beds with quartz veins, dark slate (mostly in fine beds, but alternating with 
others which are more coarse), green and purple shales, and conglomerates 
with slaty fragments. Irregularly bedded black shales, which are pebbly and 
very ferruginous, intervene between these and greenish-grey amygdaloidal 
shales. The latter dip S. < 70^, passing into a conglomerate of the same 
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color. These are again followed by black slates alternately coarse and fine, 
probably the same as those first noticed, repeated by faulting. Some of 
these beds may be of Upper Siluiian or Devonian age, but the bulk of the 
sediments here exposed are the same as those about Woodward's mine on the 
Mascarene shore. 

The rocks last named are succeeded on lihe southern side by very 
ferruginous grey feldspathic rocks, with grey and greenish-grey micaceous 
and chloritic schists in thick beds, with thinner beds of dark grey color, 
dipping S. 20^ E < 70^. These slates are sometimes amygdaloidal, and 
contain boulders or concretionary masses which give to the rock the aspect of 
a conglomerate. They are associated with schistose diorite, and are probably 
the same as those about La T6te Head. Similar schistose diorite, with 
beds of hornblende-slate and grey clay-slate form high hills at the eastern 
extremity of the island. 

Passing over these dioritic rocks to the southern side of the island, 
the following rocks are met with along the shore from opposite Jameson's 
Island to the cove above Hardwood Island : — 

Coarse grey alatd and greemsh-grey amygdaloidal slate. Dip. S. 40^ E. < TO*. 

Rosty black slate, above the last, but nearly vertical. • 

Grey amygdaloidal shales, the lower portion with pebbles of black slate. 

Grey and dark grey shales and felsite, with diorite. 

Black and very lustrous slates, in thick beds. 

Greenish-grey chloritic schists. Dip S. 20« E. < 70*. 

Hard grey banded ferruginous slates, which are crumpled, and hold veins of quarts. 

Greenish-grey amygdaloidal slates, holding black slate pebbles at the base. 

The dip of the last named beds is northerly, and they probably cor- 
respond to the similar beds in the beginning of the series, re-appearing by 
a fold. Numerous smaller folds and faults may also be distinguished, the 
general dip being southerly. 

Near this point a small island, knovni as Hardwood Island, is separated 
from Deer Island by a narrow tidal passage, and on its shores exhibits a 
continuation of the series under consideration. At its western 'extremity 
the beds are similar to those on the neighboring shore of Deer Island, 
consisting of greenish-grey and grey shales, hard grey slates and black fissile 
slates, the first named beds being much corrugated in small sharp folds, and 
containing quartz veins, some of which hold variegated copper ore. The gene- 
ral dip is southerly < 60*^, in which direction they are followed by thick beds 
of feldspathic quartzite, and greenish-grey feldspathic shales, the dip being 
as before, bnt more nearly vertical. These grey shales are associated with 
others approaching to black in color, and containing elongated feldspathic 
pebbles. With some- reddish felsite and beds of dioritic slate and diorite, 
they extend to the eastern end of the island. The rocks seen on this island 
ara probably the same sb those about Back Bay on the La T^te shore. 
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From Stewart's Creek, which seiwirates Hardwoocl Island from Deer 
Island, the shore of the latter coincides roughly with the strike of the beds, 
which, with features similar to those &bove given, extend to Lord's Cove. Lord's Cove 
The northeast side of this cove is composed almost wholly of felsite, but at 
itf^head are grey slate-conglomerates, nearly vertical, and behind these along 
the road, black and dark grey slates, dipping southerly at a high angle. On 
the western side of the cove the grey slates and felsites re-api)ear, dipping 
S. 30^ E. < 70^, and extend across the peninsula which intervenes between 
the latter and Northwest Harl)or, separated, however, on their seaward 
side from other felsites by heavy beds of diorite. Similar diorite beds, some of 
which are yevj coai-se, with large separate crystals of pink feldspar and 
hornblende, re-ap(>ear also on the northern side of the slates last mentioned, 
rising into ridges for three-fourths of a mile along the roa<l between Nortli- 
west and Northern Harbors. 

In passing acrq^ the island 1 between these two indentations, the diorites 
in question were found to be succeeded on theii- northern side, half-way be- 
tween the harboi-s named, by nearly vertical grey slates, di)>ping N. 50^ W < 
90*^, They are similar to those seen at the eastern end of the island, and, 
with the diorites to the south, ap|>ear to traverse the central }x>rtion of the 
island through its entire length, being ])robably, as at La Tete, thrown into 
a sharp synclinal fold, flanked on either side by amygdaloidal shales, black Synclinal, 
slates and felsites, similar to those of Hardwood Island. 

Beds of this character were observed along the western shoro of Northern Northern 
Harbor, and in the peninsula between the latter and Clam Cove, terminating 
in Clam Cove Head. Where the main road passes the more westerly of the 
two coves which form the head of the first named harbor, aro soft dark slatcjs 
and porphyritic felsites, followed on the north by grey slaty conglomerates, 
similar to those seen at the eastern end of the island, and dark grey slates, 
both dipping north-west at an angle of 80^, which gi*adually declines to 60''\ 
These, and greenish-gray shales, may be seen as far as the settlement midway 
between the head and mouth of the harbor, but hei-e the dip is nearly west, 
at an angle of 60^. 

Between this point and the settlement of Clam Cove, the rocks are porphy- Clam Clove, 
ritic felsites, with some conglomerate, resembling some membera of the 
Mascarene series, and here perhaps overlying the older rocks under consider- 
ation. Near the middle of the Clam Cove Settlement these are followed by 
greenish-grey amygdaloidal shales, some portions of which alternate with 
thin layers of black slate, while others hold numerous irregular fragments of 
the same. Their dip is S. 70*^ W.<;70^\ The an-angement of the beds in 
this vicinity ia such as to indicate the existence of a fold, the axis of which has 
a course nearly north and south, for in passing westward across the peninsula 
terminating in Clam Cove Head a series of beds is met with which are ap- 
parently a repetition of those observed between this cove and the })ead of 
17 
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Northern Harbor. At the head of the fonner, and continued in a valley 
which extends across the neck of the peninsula towards the harbor last named, 
is a thick sei-ies of soft black slates, having on their eastern side feldspathic 
slates and haixl grey laminated felsites, dipping W. <70^, with considerable 
masses of diorite, and on the west other felsites (or a repetition of the same), 
running out towards Passamaquoddy Bay. Still further west, are hard ind 
coarse grey, often rusty conglomerates, dipping westerly, and holding rounded 
pebbles of gi*eeiiish-grey slate, feldspai*-porphyry, etc. in a greenish-grey paste. 
Both the felsites and conglomei-ates seem to be repeated by faulting, the 
latter forming the southern extremity of the head, where they are laminated, 
porphyritic, and of a light grey coloi, while the former are on the inner 
side looking towards Clam Cove Settlement. The high bold shore, which 
on the outer side overlooks the piissage between Deer Island and the coast 
of Maine, is composed of hard grey slates, the strike of the beds being the 
same as that of the passage, or north and south, and the dip nearly vertical. 
The black slates are probably the same as those noted at the head of Northern 
Harbor, anil both they and the associated shales, conglomerates, and felsites, 
equivalent to those seen at the northeast corner of the island, and again 
repeated on its southern side about Hardwood Island. It is from these black 
shales that the harbor of Clam Cove and its extension in the valley northward 
has been excavated, its western shore being composed of the moi'e resisting 
beds, which, with a nearly southerly course, have probably determined also 
the triangular form of the island itself. 

From Clam Cove to Cumming's Cove the shore has not been seen, but at 
the Southern extremity of the former, and for some distance southward, 
outcrops of diorite are frequent, and are followed on the north side of the last 
named cove by ridges of greyfelsite. On the eastern side of Cumming's Cove 
ai-e grey feldspathic slates, (weathering pale grey) and hard grey sandy 
shales, which, with thinner beds of gi-ey slaty conglomerate and feldspathic 
quailzite, make up the bulk of the peninsula running out to Deer Island 
Point, and forming the ridge by which the last mentioned cove is separated 
from that of Mill Creek. The dip of these beds is E. < 70°. The northern 
side of the last named indentation shews a succession of dark grey and grey 
shales, greenish-grey sandy shales (with gi^een chloritic spots) overlaid by fine 
black slates ; also, fine grained banded liver-grey slates, with thinner 
beds of hard grey pynteos sandstone and dioiite. The dip is very variable, 
and the whole sei-ies exibits a succession of small plications. 

The beds above mentioned are probably a continuation of those seen 
along the southern shoi-e of Deer Island at its eastern end (near Hardwood 
Island.) They form the ridge between Mill Creek and Chocolate Cove, and 
ai-e well exposed near the latter, consisting of green and black shales, dark 
grey shales, and diu'k com|)act slate (portions of which hold i-ounded pebbles), 
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the whole much twisted and folded. The dip on the west side of the last 
named cove is N. 70° W. < 60°. 

Between Deer Island and Campo Bello Island, a chain comprising 
numerous small islands runs parallel to the former from La Tete Harbor 
nearly to the town of Eastport. These are extremely various in the features 
which they present, but so far as they have been examined appear to belong to 
the Coajstal group rather than to that now under consideration, and have 
been already more particularly refeiTed to in connection with the latter. 
In the Island of Campo Bello deposits similar to those of Deer Island are Campo Bello. 
again met with, and like the latter probably belong to the Kingston 
group. This island, — the largest, excepting Grand Manan, along the south- 
em coast of New Brunswick, - has an extreme length of about ten and a 
average width of about thi'ee mile.s, being separated through its eastern 
half by Head Harbor Passage and Friar's Roads from Moose Island and 
the Western Isles, but approaching closely to the mainland at Lubec and 
the West Quoddy Passage. The southern side of the island being for the 
most part inaccessible except by water, the following notes relate chiefly 
to the more settled portions about Wilson's Beach, Harbor de L'Outre and 
the northwest shore as far as Lubec. 

The northeast extremity of the island is a peninsular ridge, the 
course of which, coinciding with that of the rocks which compose it, is S. 
60** W. These rocks on the north side, at Wilson's Beach, are slates and Wilson's 
hornblende-rock, and on the southern, where they overlook the deep inden- 
tation of Head Harbor Cove, feldspathic slates and diorites, both with 
irregular dips, but usually inclined at a high angle. This cove has been 
channelled out from softer slaty beds, some of which may be seen at its 
bead, and again where the road passes tlie con-esponding indentation on the 
western side of the island. At this point they consist of grey and black 
slates, having a regular dip S. 20° E. < 80°. Similar beds compose a part 
of the promontory which bounds this cove upon the south, and are again suc- 
ceeded by harder slates and homblendic rocks, which also form a part of the 
high ndge that separates Head Harbor Cove from Mild Cove. 

Both of these belts extend across the mouth of Harbor de I'Outre, the 
softer beds (grey and black shales) appealing along the beach looking towards P*^^^*" 
the main ship-channel, which has probably been partly excavated from them, 
while the harder rocks rise into bare ridges and knolls, forming much of the 
pi-omontory which separates Harbor de 1' Outre from the Friar's Roads. 
Though much of this hornblendic rock aj)proaches diorite in a.spect and I^l^^rites 
composition, it is nevertheless generally schistose, and more or less amygdal- 
oidial or vesicular, and alternates with thinner bands of grey slates and dark 
grey felsites. 

Along the shore overlooking the town of Eastport, grey sandy shales 
come into view, and alternate with grey conglomerates and hard fine grained 
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dark grey and black slates, pebbles similar to these latter being often en- 
closed in the coarser beds. Some of the slates exhibit bandings of grey 
and dark grey colors. Their dip is S, 70" E. < 80°. Farther back upon 
the hills the dioritic rocks re-appear, and, with hard grey sandstones, grey 
slates and grey amygdaloidal diorite, extend to the harbor of Welshpool. 
These rocks are sometimes epidotic, and are traversed by veins of quartz 
and calc-spar, in two of which shafts have been sunk, and from which 
ore has been removed to a limited extent, consisting of a mixture of pyrrhotine, 
copper-pyrites and galena. 

The greater part of the village of Welshpool rests upon the compact 
and schistose diorites and gi'ey sandstones just mentioned, but included 
among these latter near the Episcopal church, are beds of greenish-grey 
amygdaloidal diorite and reddish-brown felsite. This last named rock is 
somewhat crystalline, but mostly fine grained, consisting of red feldspar 
with a good deal of soft homblendic matter, but with little or no 
quartz. The relations of these fine grained felsites and diorites to 
the more coai'sely crystalline masses which enclose them on either side, are 
very obscure, but judging from their local character and their resemblance 
to some of the beds of the Mascarene series near the town of Eastport 
and elsewhere, they would appear to be portions of an overlying series here 
contained in depressions of the older rock. The beds in question cover but 
little space, and in approaching the head of Harbor de I'Outre, which 
here penetrates quite to the village of Welshpool, the dioritic rocks are 
again met with, associated as before with hard grey shales. These rocks 
may be seen at many points about the shores of the first named harbor, and 
upon its eastern side rise into hills of considerable elevation. The diorites, 
which are sometimes coarsely crystalline and contain disseminated grains 
of magnetic oxide of iron, are at some points associated with granitoid rocks 
of light color, containing feldspar and mica. Such is the case near the 
Bunker Hill. ^n^i°once known as Bunker Hill, about three miles east of the head of the 
harbor, the eminence itself being composed of hard grey shales, with some 
conglomerate and grey felsite, the dip or cleavage of the shales being S. 30** 
E. < 80°. Similar rocks appear in a small peninsula on the eastern side of 
the same indentation, which at its head is filled with deposits of marine clay. 
In crossing the centre of the island from the head of Harbor de TOutre 
to its eastern shore at Herring Cove, a distance of one and a half miles, the 
land is flat, wooded and without rock-exposures, but on either side of the 
last named • cove the strata are again disclosed, and present characters some- 
what difierent from those seen in other parts of the island. On the eastern 
side of this oove, the beds in question consist of hard slates of alternating 
gi'ey and dark gi'ey colors, interstratified with grey felsite, feldspathic quartzite 
and diorite, the whole series dipping N. SO'' W. < 40**, but with many minor 
flexures. Beyond these beds, towards the bay, are dark grey felaiteSy 
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fiome portions of which are much stained with iron, and contain scattered Felsites. 
nodules of pyrites, while much of the rock is vesicular, the cavities (which 
are sometimes two inches or inore in length), being filled with calc-spar. 
This amygdaloidal felsite is traversed by thin bands of black slate, which 
exhibit many sharp angular corrugations and changes of direction, while 
more rarely ,pebbles of the same are enclosed in the feldspathic mass. The 
slates seen at this point are not unlike some of those already noted as occur- 
ring on the other side of the island. 

A long pebbly beach forms the shore of Herring Gove to its western 
extremity, where rocLs similar to the above again come into view. This is 
the must westerly point on the ocean side of the island to^ which our observa- 
tions have extended, but on the other or northern side, a few additional notes 
have been taken between the villiage of Welshpool and the Narrows of Lubec. 

No rocks are exposed along the southern shore of the harbor of Welsh- ji^j^g SetA 
pool, but at its western extremity rises the bold bluff of the Friar's Head, 
disclosing at its base rocks similar for the most part to those of Harbor de 
rOutro. These coosist to a great extent of hornblendic rocks and schistose 
diorite, but with these are hard grey slates and grey sandy shales and sand- 
stones, having a dip S. 30® £. < 90®. Beyond the head, to the west, the 
first named rocks are much broken by faults, and enclose* large lenticular 
masses of a pale grey,^ yellowish-weathering feldspathic rock, studded with 
grains of quartz. In a small cove (Snug Cove) which intervenes between 
the Friar's Head and the Narrows, the diorites are cut by dykes containing 
scales of black mica, and are followed by hard grey and dark grey slates, 
having a dip N. 40 ®W. < 40® Both rocks cross the Narrows and re-appear Lubec. 
in the town of Lubec. 

The rocks resembling those of the Kingston group on the island of Grand GnmdManan. 
Manan are for the most part confined to its northeasteim extremity, between 
Whale Cove and Spragg's or Pett^'s Cove. They embrace a considerable 
thickness of hard grey feldspathic slate8,associated with imperfectly crystal- 
line epidotic and chloritic schists, with thin beds of pale red porphyritic 
felsites. They have already been more particularly described in a preced- 
ing section. 
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LOWER SILURIAN. 

ST. JOHN OR ACADIAN GROUP. 

The Huronian rocks of St. John County, as described in the preced- 
ing section, may be seen at several points to pass beneath a group of schistose 
rocks, eonsLsting of grey and dark grey shales, slates and fine grained sand- 
stones, which are in striking contrast to the dioritic and peti*osilicious rocks and 
coarse red sediments upon which they rest. This assemblage of strata, first 

History. described under the designation of the St. John group, and for which Dr. 

Dawson has proposed the name of the Acadian group, was first recognized 
as distinct from the underlying and overlying sediments near the city of St. 
John by one of the authors of this Report, in the year 1862 ; this conclusion 
being based partly on an apparent unconformability between these latter and 
those of the St. John group, and partly on the discovery of trilobites in shales 
near the base of the last named formation. Fossils, chiefly obscure Lingulce, 
had been observed at a much earlier period by Prof. W. B. Rogers, Drs. 
Gesner and Robb, and others, but these, as well as the trilobites first obtained, 
were too imperfect for determination, and it was not until the year 1865 
that more perfect collections of these remains, made by the authors in 
connection with Prof. C. F. Hartt, enabled them to ^x with precision the geo- 
logical horizon of that portion of the series in which they occur. In our 
Repoi-t of that year to the Legislature of the Province, a preliminary notice 
of the organisms referred to was published by Prof. Hai'tt, and the horizon of 

J. ^ the beds in which they occur pronounced to be Primordial, and equivalent 

to the Etage C. of Barrande in Bohemia. This conclusion was subsequently 
confirmed by Mr. Billings, by whom the same beds are compared with the 
Menevian group- beneath the Lingula flags of Great Britain, and considered 
as more ancient than the Potsdam sandstone of the state of New York. They 
represent, therefore, a Silurian horizon older than elsewhei-e recognized on 
the continent. More recently, detailed descriptions with some illustrations 
of the organisms in question have been published, from notes by Prof. Hartt, 
in the second edition of the Acadian Geology of Dr. Dawson. 

^v^ . The following is a list of the forms so far distinguished, and described 

remains. in the work referred to : — 

Radiates. — Eocyatites jynnuBini^, Billings. 

MoLLUSCA. — Linffula Matthetoi, Hartt ; LitigiUay n. sp., Hartt ; OboUlla 

(rcmsversa, Hartt; Dtscina Acadicay Hai'tt ; Orthis Billingsi, 

Hartt ; Orthis, n. sp., Hartt. ' 
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AlBTICULATA. — ConocephcUites Baileyiy Hartt ; C. Mattkewiy Hartt ; (7. 
Bobbn, Hartt ; C. Orestes, Hartt; C. elegans, Har.t; C. 
Ouangondianus, Hartt ; C. tener, Hartt ; C, Aurora, Hartt ; C. 
T/iersites, Hartt ; (7. geinini-spinosus, Hartt ; (7. IlaUii, Hartt ; C, 
qvadratus, Hartt ; C. neglectus, Hartt ; G. formosus, Hartt; Conoce- 
phalites, n. sp., Hartt ; Microdiscus Dawsoni, Hartt ; Agnosias 
Acculicus, Hartt ; A, similis, Hartt; Paradoxides lamellatus, Hartt ; 
Faradaxides Micmac, Hartt, figured, but not described. 

The apparent thickness of the whole formation, as measured in the city Thickness, 
of St. John, is about 4,500 feet. The actual thickness, however, may be 
much less than this, for while there are numerous faults and folds for which 
allowance is made in the above estimate, a repetition of similar sediments on 
either side of the trough of these rocks upon which the city of St. John 
stands, would appear to indicate that the entire series, with the undei lying 
Huronian strata, is here folded upon itself in a sharp synclinal, overturned to Overtuni. 
the northwest. In this case, the aggregate thickness of the series, exclusive 
of the lower red beds — which are what has been called Upi)er Coldbrook — will 
not much exceed 2,000 feet. 

The rocks of the St. John group have been recognized in a number of Dig^ribntion. 
valleys traversing the hill-coimtry of southern New Brunswick. The most 
Bouthei-n of these depressions is that extending through from the city of St. John 
by way of the Loch Lomond lakes to Hammond River ; the second is the valley 
of Kennebecasis River ; the third, the valley of the St. John River in the Long 
Reach and Belleisle Bay, and lastly the valley of the Nerepis River. Beyond this 
to the northwest the coal-formation .conceals all inequalities in the surface- 
features of the older formations. In Charlotte County, slates, shales, etc., 
resembling those of the St John group, may be seen in such depressions as 
Oak Bay and Beaver Harbor, and those at the mouth of the Magaguadavic 
and L'Etang Rivers. In the first named basin they lie between the mica- 
schists and fine grained gneisses of the district about St. Stephen and a 
band of coarse conglomerates of uncei*tain age ; in the localities li^st named 
they lie next the Kingston group. 

No useful minerals or economic products have as yet been observed in 
the rocks of this formation. 

Details of the St. John ob Acadiak Group. 

SL John Group in St, John County, 

The most complete view of the rocks of this group is that afforded 
in and about the city of St. John, where it was first studied. This city 
stands upon the southern and principal one of the belts to which 
reference has been made, and which has thence been traced both to the east 
and west of the St John Riveri in the former direction for a distance of nearly 
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thirty miles, and in the latter for probably twelve or more. In both cases 
the rocks of this group rest upon red beds described in our rejwi-t to the 
New Brunswick Legislature as the Upper Coldbrook strata; with which 
near St. John, they are conformable, and from which they are separated by a 
band of hard grey sandstone and coarse grey arenaceous shale, which appar- 
ently constitute beds of passage between the two. 

In the town of Carleton, a suburb of the city of St. John, the beds of this 
series form a portion of the shore of the St. John River below the Suspension 
Bridge. They have here a surface-breadth of no great extent, and are in- 
cluded, at the Falls, between a narrow belt of Coldbrook rocks and the great 
mass of dioritic and slaty rocks which appear a short distance southward. 
These are now thought to be the same Huronian rocks re-appearing from 
beneath the St. John group and overturned upon it. A similar relation exista 
between these same two formations both to the west and east of the locality 
under consideration. 

In the former dii*ection a band of dark crumbling and pyritous slates 
has already been alluded to as extending through the peninsula of Pisarinco 
to Black Beach near the mouth of Musquash Harbor, and as nearly resemb- 
ling those at the base of the St. John group. They rest against limestones 
supposed to belong to the Laui*entian system, and are overlaid by 
schists of greenish-grey color, both having a southerly dip of 40''. The latter 
we suppose to be of Huronian age. 

To the eastward, these two formations may again be seen with the same 
relative position in the city of St. John, but here the breadth of the St. John 
group is greatly increased, underlying the entire city with the exception of 
two streets at its southern end. On the north, beyond the European and 
North American railway, the base of the group, consisting of soft grey 
highly fossiliferous shales, grey sandstones, and coarse silicious shales, may 
be seen to rest upon greenish peti*osilicious rocks of tlie Coldbrook 
group, which, between this point and Lily Lake, intervene between the 
Primordial and the Laurentian series. The following section, representing 
the characters and relations of the succeeding beds, is quoted from Mr. 
Matthew's paper *'0n the Azoic and Palaeozoic Hocks of Southern New Bruns- 
wick " : — 



Seotion in St. 
John city. 



FBBT. 

1 a. Grey sandstone or qnartzite. ^ 50 

6. Coarse grey arenaceous shale .. 

c. Qrey argillaceous shale, rich in fossils ; Faradoxides, Cono- 

cephaliteSf Orthisina, Oholella 

d. Black carbonaceous shale, full of fossils ; Paradoxidea, Con- V 150 

ocephaUleSf Orthisina, Diacina, Orthoeeras, and a thin' 
sub-triangular shell, resembling Tkeea, all much dis- 



IKBT. 



200 
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2 a. Dark grey shales, with thin seams of grey sandstone . . . 220 

b. Coarser grey shales, with grey flagstones 200 

c. Grey sandstone and coarse shales, //in</Kfo, etc 130 



550 



3 a. Dark grey shales, finely laminated 450 

b. Black carbonaceous and dark grey argillaceous shales, more 

compact than the last 300 

750 

4. Shales and flags, resembling 2 a and 6 800 (?) 

5. Black carbonaceous shales, resembling 3 &, but finer and 

SOI xer ••• ••• ••• ••• ••• •• ^ov 

6 a. Shales and flags like 2 a and b ; Lingulaf a Conchifer, co- 

prolites, worm-burrows, and crustacean markings . . . 700 (?) 

b. Grey and ferruginous sandstones and beds of coarse slate ; 1,100 

IjtT^QVtWt ••• •■• •■• ••• ••• ••• ••• 4UU 

7. Black carbonaceous shales finely laminated 650 



5,600 

N.B. — The beds here denominated "grey and dark grey shales" are imper- 
fectly laminated clay-slates. 

All the rocks of the above section, with tlie exception of those of No. 7, 
which occur only on the eastern side of Courlnay Bay, may be seen within 
the city-limits, and are followed on the south, towards the harbor, by 
fossiliierous Devonian sandstones and shales. A few dioritic and schistose 
beds, similar to those of Carleton, of Huronian age, intervene between the 
t¥ro. The appai^ent thickness of the series is considei-ably greater than given 
in the section, but it is supposed that this is iucreiused by faulting or fold- 
ing, there being numerous minor dLsplacements and i)lications, while occasion- Huronian and 
ally portions of considerable thickness appear to liave been thus repeated. I^«vonian. 
Such is apparently the case with Nos. 4 and Ga of the section, and may be 
true of other members. Indeed there i? .reason to believe that a large 
portion, if not the whole, of the St. John group is here folded upon itself, 
this inversion involving also the underlying Huronian or Coldbrook rocks. 

At Race Horse Point, on the shore of Courtnay Bay, near the line of CourtnayBay, 
section given above, the Devonian (Dadoxylon) sandstones ai*e separated by 
a Bi)ace of one hundred feet of sand-beach from dioritic beds which dii-ectly 
underlie about a dozen feet of red conglomerate and slate, but are separated 
from the red rock by a fault. To these diorites succeeds a series of dioritic 
and slaty rocks such as appear on the oj)posite side of the bay within the 
city limits. The beds next the St. Jolin group are coarse reddish sandy shales, 
with large spangles of grey mica, exactly like beds holding a similar relation 
to the St. John group northward of the city of St. John. A fault or crush- Fault. 
ing of the beds occurs at this point. The St. John slates or shales here are 
carbonaceous, and have irregularly intercalated and broken silicious and car- 
bonaceous beds. In the latter have been found obscure remains of trilobites, 
18 
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apparently fragments of the genus Paradoxides. The beds are underlaid on the 
north by a thick body of fine papyraceous shales, vastly thicker than the 
black carbonaceous shales (No. 1 d) above the trilobite beds on the north side 
of the St. John slates, but not more so than the fine shales to be presently 
desciibed, which occur a few miles east at Ratcliffe's millstream, holding 
the same position in relation to the fossiliferous beds as do those of Courtnay 
Bay. Markings on the beds beyond the papyraceous shales to the noiiihward 
indicate that they are overturned. 

The evidence furnished by the beds here exposed indicates that on this 

side of Courtnay Bay is a series of strata half a mile wide which has been 

IVobableover- wholly overturned. It may be remarked, however, that there is here nothing 
turn. 

to represent the white quartzite and overlying grey shale, which on the north 

side of St. John intervene between the trilobite beds and the Huronian rocks, 
but which pass into a slaty conglomerate one . mile west. These quartzites 
may be concealed from view by the fault which brings the trilobite beds 
directly against the green and red beds which appear to overlie them. If the 
above view of the structure of this group in the area where it is best known 
be correct — namely, that it is reversed upon itself in a deep and sharp sjmclinal 
fold — its thickness will be greatly reduced, the same beds being repeated on 
either side of the axis of the fold. No. 7 will in this case be the same as No. 
1 c and dy and No. 2 will correspond, in part at least, with No. 6. It may be 
added that this* revei-sal accords with what is seen of the St. John and Huron- 
ian rocks at several points farther east. 

Between Courtnay Bay and Loch Lomond the rocks of the St. John 
group appear at intervals along the bottom and sides of the Marsh Creek 
valley and in that of Little River, differing from their development at St. 
John principally in the marked diminution of the thick beds of fine sandstone 
which add so much to the bulk and firmness of the scries as seen in that city. 
On the Coldbrook stream a section of the basal (fossiliferous) portion ifr-well 
exposed, but the fossils are not so well preserved hera as at St. John, and 
along the hills which intervene between that city and the stream in question. 
From these hills and from Coldbrook the {oUowing species have been collected, 
anci have been described by Prof. Harttin the second edition of the ''Acadian 
Creology" : — 

_ , , Linqicla MattJiem, Hartt: Obolella transr^ersa. Hartt : Conoc^hdUea 

Foasik from ^ -m- ^ tt ^ 

St. John and Matt/iewi, HaHt; C, tener, Hartt; c7. qtiadratuSf Hartt (rare); 

C negkctus, Hartt (very rare) ; Microdieau Dawsoni, Hartt 

(abundant) ; Paradoxides cameUatua, Hartt ; P, MicmaCf Hartt. 

Loch Lomond. Along the southern shore of Loch Lomond theixKsks of the St. John 

group are mostly concealed from view, though indicated by numerous fossil- 
bearing fragments in the soil, but a short distance southeast they may be 
seen on the Quaco road, and are well exposed in the valley of Batcli£fe*s 
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Millfttream. At this point they exhibit the following succession of inverted 
beds : — 

Fine black slaty shales, dip S.SO** In the same beds there is an abnormal strike of Succession at 
S. Qo" £. The true strike N. 85 £. is resumed f urtherjnorthward, with a dip of ^f iUstxeam . 
80° southerly. 

Grey shales, holding the following species of trilobites and brachiopods : Ling^ula, Fossils, 
n. sp. Hartt ; LH^cina Acadica, Hartt ; Or this Billingm^ Hartt ; Conocephalitea 
Baileyi, Hartt ; O. MaUhewi, Hartt ; C. RofMi, Hartt ; C. Orestes, Hartt j O. 
elegans, Hartt ; C. Ouatigondianus, Hartt ; C. Aurora, Hartt^ (rare) ; C 
Thersites, Hartt, (very rare) ; C. Hallii, Hartt, (not common) ; C. formosus, 
Hartt ; ConocephalUes, n. sp. (?,) Hartt, (very rare) ; Agnostusai'mXlis, Hartt, 
(somewhat rare) ; Paradoxides (?) 

Coarse grey shale and hard grey sandstone. 

Greeniah-grey, purplish and red shales and sandstones, with a bed of conglomerate 

• ^ 

The beds last mentioned and the fossilifei*ou8 strata are nearly yertical, 

(dip. S. < 85°). The relations of the rocks at this point indicate an over- Overturn, 
turn of both formations, the St. John strata occupying between this point 
and Loch Lomond the axis of a compressed synclinal . By the same com- 
pression and accompanying dislocation, these strata are again repeated 
farther south; for at the Negro Settlement a second belt of Piimordial rocks 
has been observed resting, as before, upon the Coldbrook group, and dipping 
towards the Coldbrook rocks of Bloomsbury Mountain . This second belt is 
narrow and of limited extent, being apparently confined to the valley of 
Black River. It does not appear on the Quaco road a few miles to the east. Black River, 
the position which it should occupy being "covered with Carboniferous 
deposits. 

The main belt of St. John rocks, skirting the southern shore of the Loch 
Xiomond lakes, extends to the eastward with a nearly imifoim width. Between 
the lakes alluded to and the south-west comer of the parish of Upham, 
the country has not been explored. On entering this parish, however, near 
where Hanford and Haixling's Brooks join the main branch of Hammond Hammond 
Biver, the St. John rocks are again well exposed in the bed of these streams. 
On that first mentioned, the slates of the group are separated fi*om the red Upper 
Coldbrook rocks described in the last section, by beds of white sandstone 
occupying a position similar to that of Ratcliffe's Stream, but associated with 
beds of diorite, the whole dipping northerly at an angle of 46°. On Harding's 
Brook appear the papyraceous shales, of a dark color, with beds of sandstone ; 
but the fossiliferous strata are covered by beds of sand and gravel. The 
apparent width of t^ belt at this point is about one and a half miles. It 
is overlaid on the north by red sandstones of the Lower Carboniferous 
Period . 

We have not observed any outcrops of the St. John rocks eastward of 
those above noticed, the places which they should occupy in the parish of 
Hammond being filled with carboniferous sediments. 
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Strata sup])osed to be a continuation of those of the St. John group 
have been refeiTed to in the preceding chapter as extending through the 
peninsula of Pisarinco to Musquash Harbor. They are well exposed at Mill 
Creek in Pisarinco Harbor, and again on the opposite side of the peninsula 
Pisarinco. ^t Black Beach, near the mouth of Musquash Harbor. They in both cases 
consist of black graphitic, somewhat pyritous crumbling shales, having a 
southerly dip, and overlaid by greenish-grey slates which are supposed to 
be overturned strata of the Coldbrook group. 



aS'^. John Group in the Kennehecasia Valley. 

Kennebecaeifl. Rocks of this group occur upon the shores and about the islands of 

Kennebecasis Bay, and point to the existence of a belt of these sediments in 
this depression similar to that just noticed on the south side of the 
Laurentian and Huronian area. They are however greatly eroded, and 
their limits and relations are not yet fully understood. 

The most interesting exj)oaure within this region is to be seen on the 
south shore of the Bay, at Drury's Cove, about five miles northeast of the 
city of St. John. There is here presented the following succession, which, 
if the series be not overturned, is an ascending one : — 

Succession at 1 . Grey sandy shales, with two varieties of Palceophycus. 

Drury's Cove. g. Sandy shales, fine grey shalea and dark flinty beds with trilobites kc. 

3. Coarse gieenish and reddish-grey syenite. In the lower portion of this mass, 

especially where it adjoins the slates, it contains small rounded and angolar 

pebbles of quartz and slate. 

Fojgils. ^^^* Billings has examined the fossils above referred to, and has 

recognized the following genera, pronouncing the rocks in which they occur 
to belong to the Primordial series, and most i)robably to the St. John group ; 
viz : fragments of Farad oxides and the pygidium of an Ay^iostus from the 
black slates of No. 2 ; and from a calcareous band occurring in the same, 
three species of Conocephalites^ one of ElUpsocephalus, one of AgnositLS, and 
what appears to be a fragment of SaltereUa. 

These fossiliferous beds appear to be overlaid by the syenitic rook of 
No. 3. We know, however, of no similar mass in the Primordial series at 
St. John, or elsewhere in the belt of these rocks south of the Laurentian 
area which intervenes Iwtween that city and the Kennebecasis, and think 
that this overlying mass of syenite may pertain to the Laurentian system, 
to some portions of which it bears close resemblance. 

Rocks similar to those of Drury's Cove re-appear at Sand Point, six 
miles to the southwest, and again at a few points on the north side of 

Kennebecasis Kennel)ecasis ]3ay. On Kennebecasis Island, just inside the Milkish Pass- 
age, grey sandy shales, filled with impressions of Palceophycus of two or 
three kinds, rest u^jon reddish and greenish-grey Laurentian gneiss. They have 
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a northerly dip and are overlaid by red-brown conglomerates of Lower 
Carboniferous age. Towards tbe upper end of Long Island also, along Long Island. 
its southern shore, are thinly laminated grey shales with tbin la}>^rs of fine 
sandstone much contorted, apparently resting upon crystalline limestone and 
granitic gneiss,, and dipping northwest at an angle of from 60° to 70°. In the 
shales occur fragments of a Lingvla similar to that found in the St. John Fossila. 
beds, as well as numbers of worm-burrows and other markings. 

It is worthy of note that no trace of the vast mass of Huronian strata 
underlying the St. John group in the county of that name, has been observed 
in connection with these Primordial rocks. 



St, John Group in Northern KiTufs County. 

The Primordial strata which occur in the Long Keach of the St John Long Reach. 
River, like those of the Kennebecasis Bay, have suffered gi-eatly from 
erosion, and are now found in outcrops of very limited extent. The only 
point in this valley in which beds of this age have been identified by fossils 
is a small island, known as Oaton's Island, lying off the moutli of Jones's 
Creek, and about two miles below the promontory of Oak Point. The beds 
exposed here are the following: — 

Pale grey Mndstones, in thick beds, somewhat msty and covered with spangles of Section at Ca- 
mica ; dip N.IO" E. < 40*. ton's Island. 

Grey sandy shales. 

Hard bluish-grey calcareous beds or impure limestones, the beds about four feet in 
thickness, alternating with soft dark grey shales, which are somewhat 

« 

carbonaceous anl contain black lustrous films. Dip N. 20** E. < 60^ 

From the last named beds the following fossils, detei-mined by Mr. Fossils. 
Billings, were collected : — A . cylindrical stem, three lines in diameter, two 
inches long, transversely wrinkled or annulated, evidently one of those 
forms usually referred \o PaUmphycua ; ConocephAiUtes Mattheioi ; €, Hohbii, 
ParadoxicleSy undetermined ; Orthis, n. sp. ; together with fnigments of 
several other species. 

The rocks of Caton's Island are separated by a channel of no great 
width from the north shore of the Reach, upon which the neai-est beds are 
purple shales and conglomerates, overlaid by grey fissile shales, described in 
a preceding chapter in connection with the Coastal group. Their dip 
is S. < 40^. 

The only beds additional to those of Catenas Island met with in the great 
depression under consideration, which we think may be of Primordial 
age, are certain rusty dark colored and somewhat plumbaginous shales found 
about Tenant's Cove above the head of the Eeach, and thence apparently 
extending to Jenkin's Cove on the north side of Belleisle Bay. They are not Tenant's Cove, 
sufficiently exposed at either point to be certainly identified. "^ 
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#S^ John Group in Wickham, Queen* s County. 

In describing the rocks of the Huronian series in this parish, reference 
has been made to the occurrence on the eastern bank of the St. John River, 
Long Island, near the foot of Long Island, of a mass of dark grey and black shales, which 
are probably of the St. John group. No fossils have been found in 
them, but in their soft and thinly bedded character, and in containing 
much iron pyrites, as well aa in bheir dark color and their relations to the 
associated strata, they resemble the rocks of this group to be presently noticed 
on the Nerepis River, north of the granite hills in Queen's County. At 
the point in question they occupy the greater part of a small valley about 
a mile below Gk)lding's Landing, having an exposed breadth of somewhat 
over one hundred yards. They have a southerly dip of 80*^, and are included 
between a mass of grey light- weathering felsites and dioritic rocks on 'the 
noithem side and green and purplish-red argillites on the south. 

Black shales occupying a similar position have been described in the same 
connection with the above in the northern part of the London Settlement, and 
others, which may be a portion of the same series, in the northern part of 
the parish of Springfield. At each of these points tliey are poorly exposed* 

St. John Group in the Ner&pia VaUey. 

Along the northern side of the Huronian (Ck)ldbrook) rocks 
Nerrepig. described in a preceding chapter as crossing the Nerepis River at Arm- 
strong's Ck>rner, there is a narrow strip of shales which are judged to be of 
the St. John group from their softness and .general appearance, and from 
their immediately succeeding the red and green beds which intervene between 
them and the Huronian rocks. The most westerly beds noticed are exposed in 
the river-bank on Armstrong's farm, but their connection with the subjacent 
strata is more manifest at a locality at the river-side on the farm of Wm. 
Wood, already noticed in che section on the Huronian rocks. This belt of St. 
John shales or slates is better seen further up the valley. At the foot of Coot 
Hill the valley of the Nerepis diverges northward from it, while the shales 
follow the course of a small stream coming in from the eastward along the 
southern base of that hill. At the bridge where the Gagetown road crosses 
this brook there are exposures of grey and dark grey shales in thin alternate 
seams; they are rusty- weathering and somewhat pyritousand micaceous, and 
are a good deal contorted. The dip is N. 20° E. < 80°. For a mile upward, 
aloi)g this stream, the strata of the St. John group form rounded slate hills 
on each side of the stream, and are in some places overturned, dipping S. 10^ 
E. < 70°. These slates are exposed in ledges near a grist-mill, but one- 
quarter of a mile southward of it, on the Jerusalem road, an overlying deposit 
of Lower Carboniferous felsite or claystone, of flesh-red and purplish-grey 
color, conceals the older rocks from view. 
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The strata of the St. John group in this valley contain much iron, mostly 
in the form of pyrites, which, decomposing, gives the rocks a rusty appearance, 
and is the source of deposits of bog-iron ore. 

SL John Group in CliarloUe CownXy, 

The rocks which we think may be the representatives of the St. John 
gronp at Oak Bay on the St. Croix River, present essentially the same Oak Bay. 
features as those which elsewhere characterize the rocks of the same formation, 
being mostly soft dark grey or black finely laminated shales, which are some- 
what carbonaceous and often pyritous and rusty -weathering, but include 
also some ^hin beds which are coarser and more silicious. Where the post- 
road between St. Andrew and St. Stephens crosses the head of this indentation, 
these dark colored shales, having a nearly vertical attitude and a northerly 
course, lie immediately to the westward of and dip slightly beneath a mass of 
grey feldspathic and silicious rocks, which may be of Upper Silurian age ; 
but to the northward of this pointy and again in the opposite direction, on 
Roger^s Island, (a high bluff rising from near the middle of the bay,) there 
intervene between the same rocks heavy masses of hard grey conglomerate. 
The relations of this conglomerate are obscure, but on Roger's Island, where 
the contact of the two rocks is well exposed, the shales dip slightly beneath 
the conglomerates, contained within which are thin layers of the shales. 
The shales near the junction of the two also include pebbles similar 
to those which make up the mass of the coarser rock. The shales upon this 
island are a good deal folded, but have, nevertheless, a thickness of several 
hundred feet. 

The rocks of Beaver Harbor and the Magaguadavic and L*Etang Rivers, 
alluded to as resembling those of the St John group, have already been des- 
cribed in connection with the Kingston and Coastal rocks of the same regions. 
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THE MASCARENE SERIES. 

Contraat with Tins remarkable group of sediments is largely developed in the vicinity 

of Fassamaquoddy Bay. In general aspect it resembles the Huronian series 
of St. John and King's Counties. Diorites and fine grained felsites are com- 
mon to buth, and in each the lower part is marked by the presence of dark 
gyey and black petrosilicious beds. The Mascarene series^ however, differs from 
the resembling group to the .eastward in that much of the petrosilicious strata 
has strongly marked color-bands, a feature which has not been observed 
in those of the Huronian series. In the latter, also, are great masses of 
chloritic and micaceous slates with dolomites, strata which have n Jt been re- 
cognized in the Mascarene series. Until, therefore, the age of those rooks can 
be determined we think it best to distinguish them by a local name. 

The lower part of the Mascarene series of Fassamaquoddy Bay and vicinity 
is characterized by grey and dark grey colors. The lowest diyision visible 
here consists of olive-grey feldspathic shales, followed by grey and dark grey 
flinty slates, the latter with navrow distinct bands of color. At many points 
along theii* northern border they may be seen to rest upon red crystalline* 
felsites, and at others directly upon the intrusive granite. We have found 
no fossils in these lower petrosilicious beds, but in a series of greenish-grey 
and pui*ple sandstones with greenish and red clay-slates, which immediately 

Fossils. succeed them, shells of the genera LhigtUa and Modiolopsia are not uncommon, 

while on the Magaguadavic Biver and Mascarene shore, where the same 
series appears on the other side of a synclinal fold, some of the sandstones 
are abundantly charged with these and other fossil shells. At each of these 
points there are in the lower shell-beds vegetable impressions, and at the 
Mascarene shore some of the darker and finer silicious beds are filled 
with the remains of comminuted plants, but they have not as yet yielded 
any determinable species. 

More than one half of the Mascarene peninsula is composed of hornblendic 
rocks, felsites and dark grey slates, described in preceding pages in connection 
with the Kingston group, which here reaching the coast from the interior, 
passes into the islands of Fassamaquoddy Bay. On the northern side of these 
slates, however, and a few miles south of Foint Midjic, are strata forming the 
southern border of a basin of rocks belonging to the series now under con- 
sideration, which probably underlies' the whole of Fassamaquoddy Bay. 
These on the Mascarene shore present the following featuies : — 

Along the beach to the northward of the hill of Kingston rocks which 
rises up from Woodward's mine, are exposed low ledges of chloiitic diorite, 
slate-conglomerate and hard black shales of uncei-tain age, but probably con- 
nected with the Kingston group, and having a dip of S. 30^ E. < 70''. The 
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beach is terminated by a mass of dark purplish-grey porphyritic felsite, similar 
to that seen in connection with the Coldbrook group in Queen's and St. John 
Ck)untie8. North of the felsite is a small amount of slate-conglomerate with 
dark slaty veins, resiling upon greenish-grey ar^gillites holding imperfectly 
preserved shells resembling ModiolopsiSy and dipping S. 20** E < 70°. 

On the north side of Green's Cove there is a bed of black shales, having 
in connection with it a quartz lode holding some galena, overlaid by greenish- 
grey argillites similar to those seen- on the opix)site point. These, at the 
point on the north side of the cove, are associated with hard red clay-slates 
and porphyritic red felsite with dioritic beds. After passing a beach, mora 
of these red and grey aigillites and sandstones appear, with a dip S. 50° S. < 
60°, and extend along the shore for half a mile to McNichors Ck)ve. On the 
north side of the cove last named the red argillites dip northerly at an angle 
of 30°, and are soon overlaid by the red felsites, which run out to the point 
on the north side of this cove, and are cut off, a short distance up the shore, 
by a fault, which again brings up the older beds. 

The following section, roughly measured by pacing along the shore, will 
explain the relations of the strata extending north waixi from this fault, and 
the position of the fossiliferous layers. 

Division 1. fect. 

Hard grey feldspathic slates and oUve-grey argillites, including fifty Section on 

feet of measures concealed 40o Mwcarene 



shore. 



Division 2. 

a. Black and dark grey banded silicious beds, the colors in dis- 
tinct alternating bands from one to three inches thick, with 
obscure remains of plants 380 

6. Similar beds, but paler in color, with a little conglomerate, holding, 
about the middle of the mass, pebbles or noilules of grey feld- 
spatL.c sandstone 110 

c. Silicions strata, less distinctly banded, and with similar conglo- 
merate in the upper half 130 

[These two divisions contain strata very closely resembling those 
of Oak Bay, Eagle Cliff and other points eastward, which contain an 
Upper Silurian fauna ; but as wo do not at present possess data 
for connecting them with that group of beds, they are in the 
following pages described as a part of the Mascarene series.] 

Division 3. 

a. Grey sandy flags and argillites, with much slaty conglomerate, 
eQ>ecially in the upper part ; the lower half darker, the upper 
half with elongated light-colored concretions 150 

h. Grey sandy flags and slaty conglomerates ; the upper half consisting 
chiefly of irregular sandstone beds with slaty conglomerate. [On 
a re-ezamination of this section it was found that some of the beds 
described as slaty conglomerate were really shales filled with 
hard concretionary, scmewhat calcareous nodules, resembling 
pebbles or boulders of feldspathic sandstone] 80 
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c. Grey sandatones and flags more perfectly straiified 120 

In these beds there are layersmore or lessabondantly charged with 
remains of shells of the genera LingtUa and ModiolopsU, and also 
occasional layers abounding with a small gasteropod (Loxonema ?) 
[The underlying beds, down to the summit of the black silicious 
rocks (2 a), where not too coarse, also contain these shells, but in a 
less perfect state of preservation ; and the black strata themselves 
have obscure indications of shells in the paler layers, the darker 
ones being largely charged with comminuted vegetable matter.] 
Division 4. 

a. Measures concealed 130 

Beds of which the lower third are greenish and reddish slaty 

sandstones, and the upper part red sandy argiUite 120 

Dark colored felsites and hard greenish aigillite 00 



1,68a 



Division 5. 

6. Dark red porphyritic felsite, like that south of the fault, forming a 
ridge between the] road and shore. Thickness unknown, but 
probably 900 feet or more. 

From McYickar's Beach to Clark's Point the shore-line runs along the 
basset edges of the grey flags, etc., of division 3, dipping inland at a low 
angle towards the hill of felsite (Division 5). At the point there is another 
fault throwing down the red argiUites to a level with the grey sandstones. 
Here there is some trap (diorite ?), either intrusive or bedded with the red 
argillite, and in it are grains and strings of native copper and grey copper 
ore. 

From Clark's Point northward the shore is bordered for some distance 
by the red sandy clay-slates of Division 4, underlaid by greenish-grey argillites. 
The dip, which is at first W. < 50^, by a change in the course of the beds 
becomes N. 40^ W. < 50^ and across a beach is reduced to S. 30«* W. < 15". 
Hence along a low bluff shore the beds iftcline to the eastward (E. < 15°) 
and expose conglomerate similar to that of the section, which with the first 
named rocks folds over to the west, dipping N. 40*^ "W. < 80®. The same 
beds, much folded, form the face of the bluff for some distance further ; ledges 
of red conglomerate and grit appearing along the beach below high-tide-mark. 
These unconformably overlying red rock^, which are of the Perry group, rise 
into the bluff and extend along the shore to a beach, beyond which the Masoarene 
series again appears on the shore in ledges of greenish-grey sandstone and 
conglomerate, with a dip S. 30® E.<40*'. On approaching the Mascarene 
Head dioritic beds, in connection with the red and green sandy argillites of 
Division 4, become more abundant, and with these form a ridge running across 
the head. These strata are at first vertical, but further on, folding over to the 
southeast, dip S. 30° E. < 60". The extremity of the head consistsof sandstones 
of the Perry group. 

The structure of the strata on the Mascarene shore would appear 
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to be due in the main to a series of sharp folds overturned to the north- 
northwest, or faults running east-northeast, having perpendicular strata on 
the north side, as in the section. These breaks are separated by long intervals 
in which the strata are inclined at a low angle. The axes of these folds, 
or the corresponding faults, are in places filled with intrusive traps, and are 
more or less charged with copper ores and sulphuret of iron. 

The general strike of the rocks on the Maacarene shore is about north- 
oast In following this course to the Magaguadavic River a portion of the ^^JJ^^'**^ 
same series is met with, forming the shores of the estuary of that stream, 
on the northern side, to a point about three miles below the village of St 
(George. Here, however, the succession is less regular than on the Mascarene 
shore, and the relations of the beds are rendered perplexing by dislocations 
and faultings. 

At McLeod's mill-stream, three mOes below the village, are the grey sandy 
fossiliferous flags of Division 3, having a southward dip of 30^, and holding 
Lingulaj (a species similar, according to Mr. Billings, to one occurring in a Foaiil 
collection of Dr. Dawson from Perry, Maine), a Modiolopsis and a Looco- 
Tiemay the same genera as those noticed at Clarke's Point on the Mascarene 
shore. At various points along the shore of the Magaguadavic River there 
are associated with these flags the usual red and green argillites and dioritio 
beds of Division 4, with beds of red felsite as at the Mascarene. This shore- 
line is the course of a fault extending from the bluff of Perry sandstone 
near the rivet's mouth to the cove above McLeod's mill-stream ; excepting 
aprojecfinghillaround which the river is deflected half-way between these 
points, and behind which the fjeiult runs. On the northwest side of this 
break lie the argillites and flags of Divisions 4 and 3, represented by the fossOi- 
ferous beds and associated red and green slaty rocks, and at a short distance 
from the shore red felsite, belonging to Division 5, forms a high hill (610 
feet) named Mount^Blair. Towards the mouth of the river they are uncon- 
formably covered by an outlier of the Perry rocks. 

Along the shore between the harbors of Magaguadavic and Digdequash, 
the Mascarene rocks present some differences in the inferior beds. The felsite 
ridge (Division 5), culminating in Mount Blair, iiins out westward into a little 
island dose to the shore, about half-way between these two harbors, and re- 
turns again to the shore at the point northwest of this island. On this point, 
and just behind it to the northward is the following succession in descending ^ 

order : — 

Dark grey porphyptic feUite. 

Dark brown slaty felsite. 

Hard green argillite. 

Porplish-red argillite. 

Finegrained grey sandstoDe (Div. 3,) with light green epidotic (?) concretioDS, Dip 

S. 30"W. <2(r. 
Grey slaty conglomerate, or slates with hard feldspathic concretions. 
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Hard greenish-grey sandatone. 
Purpliflh-red clay-slates. 

There would appear to be here red argillites below as well as above the 
grey sandstone seen at the Mascarene shore. The lower ledges are covered 
by a shingle-beach, beyond which are dark colored conglomerates of the 
Perry group. At the next point (Oven Head), dark red slaty felsites again 
come out upon the shore, dipping S. 70° W. < 50°. These are underlaid by 
the green argillite of Division 4, which becomes horizontal and is crossed by 
a fault having a course N. 30° E., and a southerly underlie of 80°, beyond 
which the red felsites of Division 6 are again* repeated with a low southerly 
dip. Opposite a small island of conglomerate of the Perry group, the green 
slates again come out upon thejshore on the east side of the entrance of Digde- 
quash Harbor, but are almost immediately covered by felsites, which form the 
shore on this side of the harbor for half a mile, dipping S. 60° W. < 30° ; the 
argillites and sandstones (Divsions 4 and 3) forming a higher ridge in the rear 
of these, one of a succesion of ridges which extend back to the granite hills. 

These parallel ridges may be well seen in advancing northward from 
Magaguadavic village. They comprise a series of claystones or felsites ; some 
of these weather greyish-i^vhite with . rough angular surfaces, while others 
are slaty and hold fragments of slate, but the majority are of a dark red color 
Supposed weathering to biick-red). These alternate with grey feldspathic slates, 
amygdaloidal trap and bright red clay-slates. This succession of feldspathic 
beds and felsites we believe to be repetitions, in part at least, of the strata 
in Divisions 2, 3, 4 and 5 of the Mascarene series, lifted up against the intru- 
sive granite on the Magaguadavic River by a succession of parallel faults, 
and the equivalents of the similar rocks on the Mascarene shore ; in 
other words, that these, with the corresponding beds in the peninsula last 
named, are^different sides of the same basin, here wedged in between the band 
of Lower Kingston rocks- southward and the granite on the north. On the 
Mascarene side of the basin, however, the series is overturned and flanked by 
the Kingston rocks brought up by a fault, while north of the Magaguadavic 
they have their normal position, with a moderate dip southwardly. The 
several divisions, however, are repeated in a series of outcrops caused by 
faults along which the strata are thrown down on the side next the intrusive 
granitic mass. This view of the relations of the Mascarene series in this 
vicinity is confirmed by what is seen in other portions of the same basin, as 
Lake Utot)ia. ^^^ example at Lake Utopia. 

Among the rocky hills around this sheet of water are exposures of strata 
which cannot be distinguished lithologically from the Coldbrook group. These 
very closely resemble those of Divisions 4 and 5 of the Mascarene succession 
in this area. Bothofthase series are probably represented in the ledges 
crossed in making the traverse here given along the east sbore of Lake 
Utopia. 
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The section begins near Ludgate's mill, a little above Trout Creek, south- 
ward of which for one and % half miles the rock is red granite, like that of 
the Nerepsis hills. 

Traverse measure. 



■t 



TEST 

aoo 

200 
3,860 

700 



Section at 
Lidce Utopia. 



Measures coneealed, with the exception of exposures at the end of greyish 
black petrosilicions rock, dip. S. 10* W. < 70°. 

Eidge, lower half of which is diorite 

Measures concealed, including Tront Creek ... 

Silicious slate and slaty conglomerate 

Purple feldspar-porphyry 

[The silicious slates are also seen at the north end of Milligan's Is- 
land, where they dip S.<70' and alternate with beds of dark grey 
diorite, followed on Spark's Head and Island by dark slaty conglomer^ 
ates which are slightly amygdaloidal. The latter dip S. < 60».] 

COay-slates and conglomerates 250 

Measures conceded 600 

Purplish-grey and greenish-grey argillites and sandstones. Dip S. 40^ E < 

SO*. Division 4 260 

Exposures of greenish-grey sandy argillites of Mascarene series Dip in the 

last 300 feet N. 30«> E. < 80'' 1,300 

Measures concealed 500 

Diorite chiefly 260 

Grey sandy argillites, inclading three feet of diorite 200 

The measures are then concealed for one hundred and fifty 
feet, beyond which to the post-road at Reardon's Inn,- similar grey 
argillites, some of which are fine, dark and porphyritic, are met with, 
alternating with beds] of diorite. These grey argillites and diorites 
probably pertain to the lower portion of the Kingston group. 

On th^ western side of Lake Utopia, from the Thoroughfare" or canal 
southwards, the succession is similar to that above given, but here the 
feldspathic sandstones of Division 3 hold casts of shells resembling Modio- ^^ 
IcpnSy while dark purple felsites, not distinguishable from those of some por- 
tions of the Huronian series as seen in Si John and Queen's County, 
which are scarcely visible on the eastern shore, rise into the eminence known 
as Troak's Mountain. 

From the Magaguadavic Kiver, near Lake Utopia, the Huronian and 
Mascarene rocks sweep around to- the Digdeguash River, being as before 
mentioned disclosed in a series of parallel and prominent ridges between the 
granite hills (whose * course they follow) and the shore of Fassamaquoddy' 
Bay. All of the beds mentioned above as occurring upon Lake Utopia are 
also well displayed on the Digdequash River, where, too, the repetition by 
faulting, to wliich reference has been made, is very apparent. The lowest Digdequash 
beds seen here as at other points (excepting^ a little diorite), are grey feld- 
spathic and petrosilicions strata dipping nearly west at an angle of 40°. These, 
the dip changing to N. 50^ W. < 30") are followed on the east side of the 
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river by dark grey, light-weathering, and reddish-grey porphyritic felsites 
portions of which are concretionary, presenting at the suifaoe the aspect of a 
felsite-conglomerate composed of rounded masses of felsite in a gi'ey feldspathic 
base. On the western side there is also a ridge, the sumHiit of which is 
composed of a laminated dark reddish felsite (Division 5), but in following 
this southward, a fault is met with, along which these felsites abut against 
amygdaloidal diorites, associated with purple and grey argillites, etc., which 
belong to Division 4 ; the felsite beds by which these were once capped hav- 
ing been removed by denudation. On the shores of Digdequash Basin the 
felsites first mentioned may be seen to graduate into feldspathic beds o*^ a 
dark grey color and more or less flinty character, which extend thence to 
the bridge and post-road near the mouth of the river. The usual succession 
of dioritic beds overlaid by red felsites is again seen in the next ridge towards 
Bocabec. 

The Mascarene rocks of the Digdequash Kiver, following the trend of 
the granite hills whose slopes they cover, extend up this stream, with a 
course nearly north, for several miles. On the western side they are met 
by the coarsely crystalline dioritic rocks described in the section on the Laur- 
entian system, which here approach the shore of Passamaquoddy Bay. The 
Mascarene rocks are not tilted up against these diorites, but mantle around 
southwardly projecting ridges, and fill the indentations of the more ancient 
series. Between the stream last named and the Bocabec River, Division 4 of 
this series is well exposed, and presents the same features as above noted— h.^., 
a series of bold parallel ridges composed of compact and amygdaloidal diorites, 
around which in the valleys appear the grey and *pu^lish-red sandstones, 
both several times repeated by uplifts and separated by denudation. The 
dip of the sandstone beds at the mouth of Bocabec Kiver is W. < 30^ 

Bocabec River Just beyond the bridge which crosses the stream last mentioned, the 

post-road winds around the southern flank of a high ridge of dioridc rock, 
at the base of which purple sandy shales are exposed with the same dip as 
above. This ridge, which includes both compact and amygdaloidal diorite, and 
which in some parts is coarsely crystalline, appears to be connected with the 
great mass of crystalline rocks described in preceding pages as occurring 
to the northward of this point, rather than.mth the Mascarene series. 
Another spur, composed of similar rocks, comes d«wn to the post-road about 
' two miles fuiiher to the west. Between these ridges and around their flanks 
arenaceous beds outcrop at several points, and are well exposed on the shore 
of Bocabec Bay, where they consist of hard grey feldspathic sandstones of a 
somewhat dioritic aspect, containing epidotic layers and nodules, and dipping 
northward at an angle of only 5^ On the hills above, between these sand- 
stones and the older rocks, are beds of felsite of reddish and greenish tints, 
and fine grained grey schistose rocks, which, if not of Huronian age, may 
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present Divisions 5 and 4 of the Mascarene aeries. The relations of these 
beds are obscured by numerous faults. 

A peninsula separates Bocabec Bay from Chamoook Bay. Thi-ough this ^^^^^ 
peninsula runs a line of fault with a course about east (magnetic). North 
of this line are ridges composed of grey sandstones and diorites, dipping S. 
W. < 10° which are partly crossed by the poet-road. South of the same line of 
faulty which itself has an underlie of 80'' to tlie southward, are layers of dark 
grey fekdte, nearly vertical. These ai^ much contorted, and are mixed with 
dioritic felsites containing specks of kaolinized feldspar. Towards the south 
side of a knoll composed of these rocks the dip decreases, and at the foot the 
felsites of Division 5, of the ordinary dark red color, occur in thick beds. A 
higher hill, opposite the last, is almost entirely composed of a red compact 
felsite, around the base of which appear the sandstones and diorites of Divi- 
sions 3 and 4, on the western shore of Bocabec Bay. 

The relations of the different members of the Mascarene series, which 
along the shores of Passamaquoddy Bay are thus complicated by faults and 
denudation, are somewhat more apparent further inland, about the Chamcook 
Lakes and along the eastern shore of the St. Croix River. Near the former 
they may be well seen in the cuttings on the line of the St. Andrew's and 
Quebec Railway. 

About the upper or more northerly of the Chamcook Lakes, and near ^amoook 
Bartlett's station, the rocks are chiefly granitoid, consisting in part of dark 
colored granitic and syenitic gneiss of the Laurentian type, and in part of im- 
perfect syenites ¥dth much red feldspar, like certain rock-masses which border 
the intrusive granite of the Nerepis Hills. With both of these, but parti- 
cularly-near their junction, and over the surface of the latter, are small beds 
of diorite and fine grained dioritic felsite, through which pass veins of red 
feldspar and red syenite, connected with the mass of similar underlying rocks- 
Beds of like character have been observed about Bocabec, at the foot of Bona- 
parte Lake, and elsewhere over the great granitic tract which lies to the 
northward of Passamaquoddy Bay, and may be outlying patches of Mascarene 
rocks. The first considerable beds of this character met ¥dth on the railway 
are near the eight-mile post, and consist of fine grained grey and dark grey 
feldspathic rocks, which are more or less porphyritic and jaspery. These 
are the same in character as the finer beds of Digdequash Basin, and Hke them 
pass into and alternate with red crystalline felsites. They represent Divisions 
1 and 2 of the Mascarene series. The rocks in question are distinctly bedded| 
having a southerly dip of about 40^, in which direction they are followed, 
near the head of the second Chamcook Lake, by fine grained grey feldspathic 
sandstones. With the latter are numerous dykes and beds of intrusive 
diorite, by which the sandstones appear to have been locally altered, their 
flaws and crevices in the vicinity of such dykes being frequently charged 
with crystalline epidote. Li following these beds to the southward, their dip 
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ifi found to gradually decline to about 20"*, with several low undulations. At 
the head of Chamcook Lake they dip towards and apparently beneath consid- 
erable masses of fine grained felsite or orthophyre. This rock varies in color 
from flesh-red to brick-red or purplish-red, weathering to a lighter, often bright 
red color, and is frequently porphyritic with small grains and crystals of lighter 
red feldspar. It is sub-translucent, breaks with a broad conchoidal fracture, 
and is irregularly jointed, both the joints and the mass of the rock sometimes 
containing thin seams and coatings of pale green epldote. These felsitee 
may be seen capping the high hills on the lower part of the Frye and Glenelg 
roads. At the foot of these hills and along the shore o^ the lake they are 
associated with diorites, some of which are coarsely amygdaloidal, these 
trappean beds appearing to have been irregularly injected into the joints of 
the feldspathic rocks as well as spread in layers, which, with the felsites, hero 
dip northerly at a low angle. Towards the foot of the lake hard grey 
sandstones again come into view, but are here associated witli purplish-red 
and green crumbling argillites^ both in low undulations. The sandstones 
resemble those of Bocabec £ay, like them holding epidotic bonds and nodules, 
and represent Division 3 of the Mascarene series. 

The opposite or western shore of Chamcook Lake shows at this point 
rocks of very dissimilar character to those above described as occurring along 
its eastern margin. These consist of very hard and flinty dark grey petrosilex, 
uniformly porphyritic with small light colored feldspar crystals, weathering 
soft and of a pale grey color. They skiiii the lake for a quarter of a mile or 
more, and are the eastern flank of a great mass of such rocks, of very homo- 

Chamcook Mt geneous character, forming the high and precipitous hills culminating in Cham- 
cook Mountain, which attains, according to the Admiralty Survey, an elevation 
of G37 feet. The Mascarene strata lie around the northern and eastern 
' sides of this mass in nearly horizontal beds. Its western and southern slopes 
are covered by conglomerates of the Perry group, which fill valleys of erosion 
in the older rock, and are in part made up of the ruins of the latter. 

The relations of the Mascarene strata as exposed on the eastern shore of 

St. Croix the estuary of the St. Croix River, are, in the main, similar to those seen 
about the Chamcook Lakes. At a point a little above Bradford's Cove, seven 
miles from the town of St. Andrew's, red syenites, distinguished by a predomi- 
nance of flesh-red feldspar and by the presence of hornblende, (which, in variable 
proportions is scattered through the mass,) form the shore, and have been more 
particularly described in an earlier portion of the Report: These are the same 
in character as the impeifectly syenitic rocks of the Upper Chamcook Lake, 
and are, in like manner, covered by small beds of fine grained grey and dark 
grey feldspathic rocks, into which veins of the red granitoid mass are 
sometimes seen to penetrate. Similar fine grained feldspathic rocks imme- 
diately succeed the red syenites at their southern edge ; these, at their con- 
tact ¥dth the crystalline mass, being reddish, but at the distence of a few 
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feet becoming of a dark grey color. These are probably the same as the 
darker felsites occupying a similar position about the Chamcook Lakes and 
Bocabec, and may pertain to Divisions 1 and 2 of the Mascarene series. 
Their thickness, however, at this point is inconsiderable, they being followed 
near Bradford's Cove by amygdaloidal and compact diorites, associated with 
hard purplish and grey micaceous sandstones. Layers in these latter, some- FobiUb. 
what softer than the mass of the rock, contain well preserved shells ot 
Lingula and Modiolopais, The sandstones, which are nearly horizontal, alter- 
nate with finer beds containing blotches and bands of a pale grey color, and 
represent Division 3 of the Mascarene series. Both are cut by dykes of 
diorite, producing a partial alteration of the strata ; the sandstones in 
proximity with these intrusive masses having often a dioritic aspect, and their 
crevices lined with thin layers of crystalline epidote. South of Bradford's 
Cove, similar alternations of sandstones and finer grey and yellow-striped 
petrosilicious rocks, in beds of from four to five feet in thickness, extend 
along the shore for several rods, being, as before, associated with dykes of 
diorite or dolerite, which both intersect the beds and at times bend over to 
form layers between them. The dip is low with gentle undulations. About 
a furlong below Bradfoitl's Cove red sandy argillites and sandstones of 
Division 4 come into view, the former characterized by a strong slaty cleavage 
intersecting at a high angle the nearly horizontal stratification, of the beds. 
With these, fine grained dark-colored felsites of the same division are 
met with, which are often porphyritic and filled with blotches of paler color, . 
passing into a purplish-i^d slaty amygdaloid. Towards Sand Point the 
inferior grey sandstones of Division 3 again rise to the surface, but are here 
overlaid by a thick bed of dark grey conglomer^ite, probably of the Perry 
group, the matrix being feldspathic, the pebbles (which are mostly angular) 
consisting of dark grey felsite, red sandy clay-slate and grey yellow-striped 
petrosilex, evidently derived from the underlying sediments. Their dip is 
8. < 20®. This conglomerate is cut oflf vertically by a fault, occupied by a 
dyke of dolerite, beyond which the grey sandstones again form the shore, and 
with dark felsites and trap-beds extend to Sand Point. 

For a quarter of a mile below the promontory last named, high bluffs 
of sand and gravel conceal the rocks from view. The grey sandstones then 
re-appear, and with grey-banded petrosilicious beds, grey amygdaloid and 
red sandy clay-slate (the latter with pebble-layers parallel to the bedding) 
form the shore as far as Johnston's Cove, both in low imdulations, and with 
frequent faults, the sandstones gi*aduating into the slates both in color and 
texture. A few rods to the north of the cove last named, these red clay-slates 
(Division 4), having a dip N.E. < 20°, are unconformably covered by reddish 
conglomeiute dipping S. 30° E. < 10°, and holding i>ebbles of red and grey 
sandstone. Similai* conglomerates with coarse red sandstones ai-e met with 

on the south side of the same cove, dipping very regularly southward at an 
20 
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Bobbinfiton. 



Eastport. 



angle of 20°. Near the cove they overlie the red sandy slates of Division 4, 
but to the south sink gradually to the level of the river, of i^hich they form 
the shore thence to Brandy Cove. These conglomerates are similar to those 
of the St. Andrew's peninsula, and with them appertain to the Perry group. 

It will be seen that on this shore no higher beds of the Mascarene series 
than those of Division 4 come into view, the dark red and brownish-red 
felsites of Division 5, (which are so abundant about the Lower Chamcook 
Lake) being absent, or perhaps concealed by the conglomerates of the Perry 
gix)up. 

In a somewhat cursory examination of the opposite or western side of 
the St. Croix River, the shore of this estuary, through the greater part of 
the town of Robbiuston, in the state of Maine, was found to be composed of 
imperfect red syenites, similar to those already described on its eastern shore, 
above Bradford's Cove. These, however, are covered, at a point nearly 
opposite Johnston's Cove, by small beds of dark grey slaty feldspathic rocks 
and i-ed feld8par-i)oii)hyry, the dip of the former being N.E. < 50°. To 
the south of a small cove in which these beds are disclosed, soft red conglo- 
merates of the Perry group are met with, dipping S. < 20°, and forming an 
outlying poHion of a series which is spread over much of the township of 
Perry. The relations of these to the older Mascarene rocks may be well 
seen in the southern portion of this township and on Moose Island, on which 
the town of Eastport is situated. 

Tlie rocky surface of Moose Island gives excellent facilities for tlie 
study of its geological structure. Fort Sullivan at Eastport is sitiiated npon 
a hill of reddish porphyritic felsite (Division 6 of the Mascarene series) 
having a felsite-breccia conglomerate below, filled with flat pieces of rock 
arranged in parallel bands. These may be seen in the street below the fort, 
where also the underlying trappean beds appear. The latter (Division 4), 
in the form of grey amygdaloidal diorite, constitute the front and western 
portions of the town as far as Salt-works Cove. They also rise from beneath 
the felsites on the eastern side of the island, where they have been found to 
contain small quantities of copper- ore. At the head of Salt-works Cove 
beds of grey petrosilex come into \'iew, together with a conglomerate of 
no great thickness, composed of fi-agments of petrosilex cemented by a 
pafite of fine grained diorite. These conglomerates appear to extend 
across the peninsula separating the last named cove from Broad Cove, 
the remainder of this peninsula, which terminates in a high bluff over- 
looking Cobscook Bay, being mostly composed of compact and amygdaloidal 
diorite. We are informed bv Professor A. E. Verill, that he has met with 
fossils in the strata near Salt-works Cove. These have not been observed 
by us, but upon the eastern and northern shows of Broad Cove fossiliferoua 
bedS; probably similar to those observed by Professor Verrill, have been met 
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with, and nearly resemble those of the Mascareae shore on the eastern 
side of Fassamaquoddj Bay. 

The relations of the strata on the shores of this cove are somewhat 
obscured by faults and folds, but the following would appear to be the 
general succession in ascending order : — 

Near the entrance of the cove on its northwest side, high bluffs, over- Broad Cove. 
looking the waters of Cobscook Bay, consist of greenish-grey, and reddisli 
grey felsites weathering dull reddishgrey. These rocks are coarsely porphy- 
ritic, break with an angular or sub-oonchoidal fracture, and exhibit but faint 
traces of stratification (1 N. 40° E. < 20°). They include also dark gi-ey 
rocks of the same character, which are porphyritic and very crystalline, and bear 
much resemblance to portions of the Huronian series, as seen in the eastern 
part of St. John and King^s Counties. In passing around these bluffs towards 
the interior of Broad Cove, the dark felsites last named appear to pass into a 
grey porphyritic feldspathic sandstone, forming a bed of small thickness, 
which is immediately overlaid by a dark fine grained non-porphyritic feld- 
spathic rock, which varies from a fine grained felsite to a fine grey feld- 
spathic sandstone, and in the inferior poHion contains fragments, from six 
to eighteen inches in diameter, of fine grained dark porphyritic rock. The dip 
of these beds is N. 60° E. < 20. The more arenaceous portions contain 
numerous vesicles filled with cale-spar, some of which simulate the forms of 
brachiopodous shells. The sandstones in question are covered conformably 
by a bed, four inches thick, of gi'ey semi-crystalline porphyritic -sandstone, 
and by fine grey sandstones, containing layers filled with fossil shells. 
There is then a small space in which the measures ai*e concealed, beyond 
which hard grey porphyritic sandstones, somewhat coarser than the above/ 
come into view in nearly horizontal beds. Over their upper surface, and 
partly filling up hollows in the sandstone, are .dark fine grained shales, also 
containing fossil shells, among which are numerous costs of a small gasteropod, Foasils. 
resembling Murchisonia, A dyke of diotite then occupies the shoi*e for two 
handi*ed yanls, over whose suiface the fossiliferous shales are spread, the dip 
of the latter increasing to N. < 70°. A fault is then met with, biinging up 
fine grained dark grey feldspathic rocks, portions ofwhich are petrosilicious, 
with shadings of grey and white, and others a hard grey shale. These rocks, 
which in some portions contain pebbles or concretionary masses, are the begin- 
ning of a ridge running a little west of north, and rising into the bluff known 
as Shackford's Head. At the foot of this nearly perpendicular wall of rock, 
soft grey fossiliferous shales again come into view. These are mostly thin 
bedded, soft and fissile, and are filled with shells oiLhtgula and Modiolopsisy 
with which some obscure, plant-remains have also been imbedded. These 
fossil-bearing strata rest upon somewhat coarser greenish-grey shales, and 
both are much crumpled and folded, pi*esenting the appearance of having 
been overturned against the harder strata above mentioned, which form the 
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upper portion of the cliff, and again come down to the shore towards the 
eastern side of the latter. 

A beaoh, a few rods in length, forming the northeastern corner of 
Broad Cove, separates the strata of Shackford's Head frojn those which skirt 
the eastern shore of the same cove. The first rocks met with in this direc- 
ion are rather coai*se conglomerates, holding pebbljes of dark purple felsite, 
i^dish feldspar-porphyry, amygdaloidal diorite and epidote, imbedded in a 
. sandy feldspathic paste. These conglomerates, having a low ttast«rly dip, 
are directly overlaid by a bed from fifteen to twenty feet in thickness, of 
purplish-red felsite, beyond which for a few rods alternations of similar strata 
ai*e met with. The low bluffs which then skirt the shore are mostlyoomposed 
of fine gi'ained felsites, varying in color from pale red to brownish-red and 
purplish-red. Portions of these rocks are very homogeneous, porphyritic, 
and filled with crystalline epidote (the latter lining flaws and crevices 
in the rock, as well as being scattered through its interior in the form of 
small nodules). They are not readily distinguishable from the felsites already 
alluded to as forming the bluff to the west of Shackford's Head, near the en- 
trance of Broad Cove, and may with these be bosses of Coldbrook rocks, 
Broad Cove such as are elsewhere met with around the shores of Passamaquoddy and 
Cobscook Bays ; but the alternations of others with conglomerates made of 
similar materials, and the faint bands of color often met with parallel to the 
stratification, show that the greater part are recomposed sediments, similar 
to those elsewhere described as overlying the foasiliferous strata of the 
Mascarene shore. These reconstructed rocks, varying iif color from green 
to red, and dipping at a low angle towards bluffs of purplish-red epidotic 
felsite, appear along the eastern shore of Broad Cove for half its length. 
Inferior beds then come into view, consisting of purple shales underlying grey 
sandy flags and sandstones, which, together with several beds of slaty conglo- 
n^rate, form the remainder of this shore to a small cove at its southeastern 
end. These arenaceous beds contain numerous layers filled with poorly pre- 
served lamellibranchiate shells, and at one point may be seen to rest, in 
a nearly horizontal attitude, upon a projecting mass of highly crystalline and 
epidotic felsite. Their dip at the cove alluded to is N. 20® E. < fiO®. 

Near this point the post^road, which travei-ses the length of the island, 
approaches within a few rods of the shore, passing along the western side of 
a low ridge of fel(lspar-i)orphyry continuous with that already noticed 
beneath Foi-t Sullivan. Those felsites are much like those noticed on the 
shores of Broad Cove, and are probably recomposed sediments, exhibiting 
similar evidences of stratification in the occurrence of nunierous color-bands, 
dipping N. 20*^ E. < 10'', while portions of the rock are filled with cavities, 
some of which present an appearance of having once contained fossils. These 
red-weathering felsites extend to the neck of the island, which is a low 
flat ot modified drift. Beyond it the rocks rise into stoep hills, known as 
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Kendairs Head, which on the eastern side present perpendicular faces of 
grey sandstone, and a rock which is either a grey conglomerate with hard 
grey feldspathic pebbles, or a sandy shale filled with hard concretions, over- 
laid by greenish-grey schistose diOritic rock, all dipping north at low angles. 
These arenaceous beds are the counterparts of the beds on the Mascarene 
shore included in Divisions 3 and 4. Near the toll-bridge there are beds of 
schistose diorite, like those on the head. At the Periy end of the bridge 
there are on the shore ledges of red conglomerate, dipping N. 60** W. < 
15**, and holding pebbles of the red felsites of Division 5, grey sandstones of 
Division 3, and red crystalline felsite and Lyenite, such as are abundant 
farther north in Kobbinston. These conglomerates belong to an overlying 
series which we have designated as the Perry group. 

Just northward of the above, rocks of the Mascarene series again rise to 
the surface. They are bedded diorite, and gi'eenish-grey schistose dioritic 
beds, having a dip S. 20** E. < 15®. There is then a low anticlinal exposing 
the same beds, and also the slaty rock with grey ][)ebbles or nodules seen at 
Kendall's Head. Upon this ridge the post-road to Pembroke diverges west- 
ward from that to Perry, which runs to the north. 

On the first named road, as far as a cove which puts in from Cobscook Pembroke, 
Bay, there are several undulations in the beds, the ridges consisting mostly 
of the felsites of Division 5, and the lower grounds of dioritic strata belonging 
to Division 4. Between this and a long nanx)w cove opening out upon the 
same bay, the latter rocks rise into a ridge covered on the side next the first 
cove by red felsites. Beyond the long cove, and still descending upon the 
series, the red and green slates of Division 4 come into viiw, with a dip N. 
50^ E. < 30**, and are filled with cleavage-planes, dipping N. 20** W. < 
80**-90^, or nearly at right angles with the bedding of the slates. A fault 
then intervenes, and the slates are concealed from view beneath a mass of 
diorit<e, with crystals of green feldspar. This rock forms a loyig 
ridge running north and south and overlooking the village of Pembroke, 
which is built upon the red slates appearing again beyond the diorite, and 
occupying the bottom of a valley which opens out into a cove connecting with 
Cobscook Bay. 

In this district, the faults connected with displacements of the strata 
have a course diirei*ent from that at Moose Island, being nearly north and 
south, and indicate an approach to the border of the basin of Mascarene sedi- 
ments in this quarter, which should have here a trend corresponding to the 
course of the faults. 

Not far south of the village last named fossiliferous Upper Silurian strata 
come into view on the shores of Pembroke River, with a dip N. 409 E. <40**. 
It may be remarked in this connection, that at various points about the shores 
of Cobscook Bay and its numerous indentations, felsites may be seen, bearing 
much resemblance to those already described aa occumng near the town of 
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Eastport, at Broad Cove and elsewhere ; and (if not of Coldbrook age), 
belonging to the series now under consideration. Of these, the most marked 
form the eastern shore and the extremity of Seward's Neck, a peninsula 
separating Cobscook Bay from South Bay. These felsites are fine grained, 
mostly light colored, of pinkish and reddish-grey tints, but include also darker 
beds of similar composition, some of the latter being traversed by bright red 
color-bands. Both are associated with dykes (and beds 1) of hard grey epidotic 
trap, and are more or less filled with specular iron, coating the surfaces of* 
flaws and crevices, as well as scattered in scales through the mass of the 
rock. A similar rock, also containing specular iron, occurs in the township 
of Trescott, and has been mined for this ore. 
Pigeon Hill. -q^^^ ^ return to the Perry road ; just north of the point at which the 

road to Pembroke diverges from the latter, is a low eminence known as 
Pigeon Hill, at the base of which are soft red and grey sandstones, first 
noticed by Professor C. H. Hitchcock as containing IdnguUe. These are like 
the strata of' Divisions 3 and 4 of the Mascarene series, with whose fossils 
those of Pig^n Hill have also been in part identified. The crest of this 
hill consists of black and dark grey petrosilicious and rusty-weathering 
rocks, with vertical cleavage. These resemble the lower beds of the Mascarene 
series, brought up by a fault, and probably correspond to the banded petrosilex 
(Division 2) of the Mascarene shore. In the hollow north of Pigeon Hill, these 
rocks are covered by conglomerates and sandstones of the Perry group, hav- 
ing a dip N. 40° W. < 15°. From this point onward towards Little River, 
runs a low ridge, perhaps an anticlinal, of dioritic rocks and purplish-red 
argillites (Division 4), with a dip or cleavage N. 40** E. < 30°. At a small brook 
which crosses the road one and a quarter miles so\ith of the post-office in 
Perry, there is a purplish-grey diorite, flanked on the east by the characteristic 
dark red felsite of Division 5. Here we meet an area of overlying red sand- 
stones of the Perry group, which extends across the township of Perry to 
Bobbinston. It is in a l«w cliff cut in the rocks of this series, on the side 
* of Little River, that the Devonian plant-remains of Perry are found. 
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UPPER SILURIAN SERIES. 



The occurrence of Upper Silurian strata, in the aoutheaitem part of Hjgtory. 
the state of Maine had been pointed out some years previously to the recog- 
nition of rocks this of age in New Brunswick. 

In the first Report of Professor C. H. Hitchcock on the geology of 
Maine, the rocks in the eastern part of Washington County in that state 
weTO described as to a great extent referable to this horizon, fossils of 
Upper Silurian type having been discovered in the less altered beds 
occniring near the towns of Pembroke and Lubec. The apparent extension 
of the rocks of this county through the islands of Paasimaquoddy Bay into 
CSiarlotte County, New Brunswick, together with a general resemblance of 
the former in lithological characters and mineral products to such as had been 
examined in the county last named, suggested the probability that the two 
were in part identical, and that strata of this age might be largely developed 
among the metamorphic sediments of the southern coast. This conjecture 
received confirmation from various facts observed farther eastward, but 
principally from the discovery of certain organic remains, consisting of corals, 
shells, and trilobites, in the rocks of Frye's (or Caili^ Island on the 
southern coast of Charlotte County, just east of Passamaquoddy Bay. A list 
of the fossils, referred to, as prepared from very imperfect collections^ was 
published in a note to our Report to the Legislature of the Province in the 
year 1865, and their age alluded to as probably Middle or Upper Silurian, a 
conclusion subsequently confirmed by Mr. Billings. 

At the time of the publication of the Report in question no examin- 
ation of this portion of the coast had been made, nor was it known how far 
the rocks of the Passamaquoddy area might be connected with those observed 
along the St. John River in St. John and King's Counties. It was therefore 
conjectured that the fossiliferous strata of Frye's Island might form a portion 
of the same series as that traversing the central portion of King's County, 
to which we had assigned the provisional name of the Kingston group. 
A more careful study of the district, however, having failed to show that 
the two are connected, it is proposed to consider here those strata about 
whose Upper Silurian age there can be no question. 

The areas in which rocks of this formation have been recognized are three XTpper 
in number. The first embraces a poiiiion of Frye's or Cailifi* Island, and part ^zj?*'^ 
of the adjacent Mascarene peninsula, the rocks here being chiefly grey flags 
and shales, included among folded beds of the Coastal and Kingston 
groups. The second, which is also of limited extent, includes portions of 
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the shores of Oak Bay and Waweig Inlet, on the St Croix River, where 
the strata are also grey shales resting upon grey felsites with some diorite, 
and including at the base heavy beds of grey silicious conglomerate. The third 
region embraces portions of King's and Queen's Ck)unties, where rocks of this 
age cover considerable areas on either side of the range of intrusive granites 
known as the Nerepis Hills. In the valley of the Nerepis River, on the 
southern side of these eminences, the strata in question consist of fine grained 
petrosilicious rocks and diohte, alternating with dark fissile carbonace- 
ous slates, of which the former abounds with marine organisms, and the 
latter are filled with evidences of land-vegetation. Near the base, the 
fossiliferous silicioiis rocks alluded to alternate with beds of dioritic felsite, 
and rest upon red crystalline felsites, which appear to be connected with 
the imderlying granitic mass, while at their summit there occur, with the 
petrosilicious rocks, beds of fine grey slate-conglomerate. Further east, 
along the southern flank of the same crystalline belt, and among the hills of 
Huronian age which occur about its eastern termination, the Upper 
Silurian . rocks are chiefly hard slates of pale grey colors in the lower beds, 
and including considerable masses of diorite, but the upper beds are softer and 
of a dark grey color. Both abound in marine organisms. 

A thick mass of grey feldspathic quartzites and interstratified 
diorites, met with along the northern flank of the Nerepis Hills and in the 
Nerepis Valley, is supposed to be of this age. 

The following notes embody more detailed descriptions of these several 
regions. 

Details of the Upper Silurian Series. 
Uj>per Silurian in Fryers Island and Back Bay. 

The fossiliferous strata of Fry's Island, to which reference has been 
made, occupy hut a small portion of its surface, being confined to a narrow 
strip skirting its southern shore. They here lie at the foot of a long and 
narrow metamorphic ridge, which separates them from crystalline metalli- 
ferous limestones to the northward of them. Southward of the Silurian 
strata are scattered islands of i*ed conglomerate. The general arrangement of 
these beds is indicated in the following section, which begins immediately 
southward of the ridge of hard rocks alluded to above : — 

Frye's Isluid ^ • ^^ felaite, often quartzose. 

2. Grey slaty eonglomerate, with pebbles of slate, etc. 

3. Grey flags and slates ; the lower beds mostly thick flags, but having much shale 

about the middle and towards the top, where it is highly fossiliferous. 
These beds contain FavositeSt ZaphrerUis, Syringopora, Disdruij OrthUf Siroph- 
omena, BhyndumeUa, Atrypa, Spiri/er, Loxonema, MurchUonia (two species), 
Orthocer€Ls,sdid other genera. 
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4. Soft dark grey shales, including a few harder masses, which are peiiiaps con- 
cretionary. This rock is sparingly f ossiliferous, containing small brachiopods, 
etc. In the folds near the metamorphic ridge it is hardened. 

These Upper Silurian rocks are succeeded by the red conglomerates and 
sandstones alluded to above, which form several small islands at a short distance 
from the shore. They dip towards the Silurian beds at a low angle. There is 
a small outlier of this rock on Frye's Island, but it is west of the line of 
section. 
The northern shore of Frye's Island is separated from the main land of 
theMascarene peninsula by a sheet of water from one half to three quarters 
of a mile in width, known as Back Bay. On the southern shore ot^^^^^^^ 
this peninsula, and just east of the promontory of La T6te Head, there are 
some low points of rock, from which the following fossils, determined by Mr. 
Billings, were obtained : — ffeliolites interciftctus (which occurs also at Pem- 
broke in Maine) ; Favosites (1) probably F. GotkUmdica ; Straphamena rlum- 
baidalia ; S. punciali/era ; S. varistniata ; Orthis, a new species, occurring 
also in the Gasp6 limestones ; Ortliis (1), a small finely striated species ; 
Spirifera nympha, which occurs also at Sqokre Lake in Maine ; Dalfnamtes, 
one of the lateral posterior spines of the head, most probably D. EpwraUs^ 
which occurs also in the Upper Silurian at Stair Falls in Maine ; and 
Ewyrinwrusy of which several tails and fragments of the head were found. 
These fossils, which Mr. Billings speaks of as decidedly Upper Silurian, occur 
in soft dark grey shales, dipping S. 30* E. < 70*. They are overlaid at the 
extreme point by dioritic quartzite, and rest upon green diorite. These are, 
in turn, underlaid by hard greenish-grey fossililerous shales, with hard 
limestone bands, dipping S. 30* E, < 90*. Beyond them to the north are 
lUorite and grey and reddish quartzite, with dip or cleavage N. 30* W. < 
50*. After a short space, in which there are no rock-exposures, hard 
shales are again met with, accompanied by dark quartzite (dip N. 30* W. < 
80*.) With these are red, purplish and greenish-gi'ey slates, which are 
nearly perpendicular. They are just at the foot of the high slate ledges ter- 
minating in La T^te Head. This promontory is composed for the most pai-t 
of crystalline schists and dioritic rocks of the Kingston group, but farther to 
the north, at Mill Cove, there is a fault running in a northeasterly direction, 
by which these rocks are let down, their piac3 being occupied by hard dark 
grey shales with dark grey and black quartzite, containing fragments of 
corals and crinoidal joints, very imperfectly preserved. These are probably 
of Upper Silurian age. The remainder of the shore of La T6te Harbor 
consists of low ledges of hard shales, which are partly chloritic, and have 
numerous though obscure ribbed shells, one of which api)ears to be a Rhyn- oi^Qpefoagi 
clumella. They dip S. 10* E. < 70*. Beyond them, the measures seen in La 
Tete Head again come to the surface. 

It is not improbable that rocks of Upper Silurian age, being in continu- 
ation of those above described, may occur uiK)n Deer Island and some of the 
21 
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smaller islands south of Passamaquodd j Bay, these being in the direct line of 
those of Frye's Island and La Teta None such, however, have yet been 
identified, the gi*eater portion of this chain of islands as described in an earlier 
portion of the Reix)rt, being composed of rocks of the Coastal and King- 
ston groups The only beds observed which appear to be of more recent origin^ 
and which may be of Uj^per Silurian age, were met with on Harris's or 
Folly Island, towards the westei-n limit of the chain. They consist of light 
grey sandstones and slates, conspicuously banded with thin alternating layers 
of unequal hardness, and in some parts much stained with yellow ochre. 
They rest unconformably upon pale grey crystalline felsites, and dip S. 50^ 
W. < 60«. 

With a view to a comparison of the Upper Silurian rocks of Charlotte 
County, New Brunswick, with those of the same age in Washington County, 
Maine, opportunities have been embraced of visiting several points about 
Cobscook Bay, from which fossils of this age weve known to have been obtain- 
Pembroke ed. Of these the most interesting is the Pembroke Elver. On the west 
side of this stream, a few miles below the town, there are exposed by the 
tide low bluffs of dark grey slates, having a dip N. 20. £ <40^, overMd by 
beds of hard grey sandstone (with intercalated thin beds of slate) and 
dark grey diorite. Fossils occur sparingly throughout the slates, which are 
moi*e or less calcareous, and in some parts make up almost the entire bulk of 
FomUs, "^® ixxjk. We have collected, principally from the higher beds, the following 

genera, determined by Mr. Billings to be of Upper Silurian age ; — Chonetes, 
Bhi/nc^umella, Fterinea, Gra/mmysia, Modwlopsia, Pieurotoinariaf I/urchisonia, 
OrthoceraSf Dalmanites and Pterygotus, The horizon of this locality is 
probably not fai* from that of Back Bay in La T^te Harbor, and one species, 
Heliolitea intercinctus, is common to the two. 

A second locality from which we have obtained fossils of Upper Siliu*ian 
age in this region is DenlK) Point, the northern extremity of the peninsula 
which forms the western side of South Bay. On tliis piX)montory, near the 
worksoftheDenbo Lead Mining Company, the rocks consist of dark purplish- 
red conglomerate, underlying fine grey conglomerate, the latter alternating 
with hard grey and purple sandstones and hard grey shale. With these are 
thinner beds of diorite, all being more or less epidotic. Their dip is N. 30® 
E. < 40®. The fossils, which occur abundantly in the sandstones and shales, 
are not well preserved, but include the following genera, also determined by 
Mr. Billings, and regarded by him as probably Upi)er Silurian ; — FavasUes, 
ChoneUs, Orthis, Orthoeeras e^xid £7icrinurus. 

Nearly midway between Denbo Point and Cobscook Falls, but on the 
opposite side of the bay from the promqntory first named, is a third locality in 
which fossiliferous strata of Uj)j>er Siluiian age have been met with. These 
occur upon the shore of a long and iian^ow indentation, known as Long 
Cove, which [K^neti-ates the peninsula se|>arating the valley of Pembroke River 



REPORT OP L. W. BAILET AND O. P. MATTHEW. 163 

from that of Dennjrsville. On the western side of this cove the strata are Deimyville, 

grey silico-feldspathic beds, having lines of paler color, on the surfaces of which 

are numerous ribbed shells and branching corals resembling Syringopora, 

Numerous pale coloured nodules are also contained in the mass of the rock, 

some of which simulate the forms of corals, but of which the structure is no 

longer discernible. The dip of these beds, which have a thickness of about fifty 

feet, is N. 40 E. < 70*>. They i-est upon diorites, and dip towai-ds a mass 

of similar rocks of coarsely crystalline aspect, fi-om which they are separated 

by a small arm of Long Cove. On the other side of this arm, and beyond 

the diorites in question, are dark purplish-red conglomerates, holding green 

and dark purplish-red slaty pebbles, which dip beneath a small bed of red 

and dark brown semi-crystalline feldspatliicrock,which approaches in character 

a feldspar-porphyry. This latter is in turn overlaid by a conglomerate 

chiefly made up of pebbles of green and red felsite, similar to those described 

in connection with the Huronian series as forming many of the hills bordering 

the shores of Passamaquoddy and Cobscook Bays. Their dip is appaiently 

S. 70<> < E. 20<>. 



Upper Silurian oj Oak Bay and Vicinity. 

This socond region of Upper Silurian sediments embraces poii^ions of the 
triangular area separating Oak Bay from Waweig Inlet, (both arms of the 
estuary of the St. Croix Biver) and a part of the region to the northward of 
them. The extent of the area thus occupied is not definitely known, much 
of the country in this vicinity being flat and covered with surface-deposits, 
but it is probable that isolated areas of such rocks may be found along the 
entire northern flank of the crystalb'ne hills which bound them on the south, 
and may thus connect with the Upper Silurian rocks occupying a similar posi- 
tion in Queen's County. 

About the shores of Oak Bay and Waweig Inlet these rocks appear to em- 
brace three members and perhaps a fourth, as follows : — 

1. Purplish-grey and grey fine grained feldspathic rocks, with thin SectioD, 

beds of conglomerate. The former hold scattered shells of the 
genera Orthis and KhyncJMmeUay and are traversed by calcareous 
bands, holding in addition to the above, Strophomena rliotnboidalis, 
Wahl. and fragments of crinoidal columns. 

2. Hard grey shales holding Orthis and Ehyfichonella (Himil&rtothe above) 

NvcuHtes, OrtJioceratites ( ?) and remains of land plants (1) of unde- 
termined genera. 

3. Dark grey and black petrosilex and diorite, holding Orthial Rhyn- 

clwneUa (two species), Niicidites, and several genera not determinable. 

The strata above described have, along the eastern shoi'e of Oak Bay^ 
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a nearly uniform southerly dip of 60^, and unless repeated by Suiting are ot 
considerable thickness, their breadth at the surface being not less than half 
a mile. Mr. Billings, by whom the above fossils have been determined, is 
disposed to regard them as Upper Siluiian, but considex-s the forms so far 
collected as insufficient to establish definitely the horizon to which they belong. 
The strata alluded to above as possibly forming a fourth division of 
the Upper Silurian series in this region, occupy a position beneath those al* 
ready enumerated, being found chiefly about the head of Oak Bay. They 
comprise a series of highly feldspathic rocks, which towards the base are silici- 
ous, and include numerous thin beds of fine grey quartzdte, with some i^tto- 
silex and diorite. We have foimd no fossils in these lower rocks, but 
they are conformable to the fossiliferous beds above mentioned, having a 
southerly dip of 60^, and appear to constitute a portion of the same series. 
Towards the head of the bay these feldspathic and silicious rocks, including 
some thin beds of dark grey and black slate, ai*e found to rest upon a thick 
Ckmglomtraite, maas of grey silicious conglomerate, composed of elongated pebbles of grey 
petrofiilex and quartzite, which intervene between them and a mass of black 
finely bedded rusty and carbonaceous shales. Both here and on Roger's 
Island, a high bluff in the middle of the bay, where the same beds are re- 
peated by faulting, these conglomerates have a similar southerly dip, and 
appear to be intimately connected with the silicious beds first mentioned ; but 
further west, on the other side of the bay, where the conglomerates are 
again met with, the associated strata are mostly wanting or concealed, the 
conglomerates, with some slates, being the only strata visible. In this direc- 
tion they may be traced in a series of low ridges curving around by the head 
of Pagan's Gove to the St Croix River, crossing into the state of Maine, 
about three miles below Calais Bridge. Here the black shales are again want- 
ing, the conglomerates dipping towards a mass of gi'ey granites on the south, 
and being followed on the north by a series of micarslates and imperfect gneisses 
belonging to the older mica-«chist formation of northern Charlotte. The 
black shales in question are the same as those alluded to and described in 
an earlier section in connection with the rocks of the St. John group. 
They I'esemble these latter very nearly, but it is also possible that they may be 
the equivalents of the similar beds met with in the lower part of the Upper 
Silurian series on the Nerepis River, to be presently noticed. The contact of 
these shales with the overlying conglomerate has been made the subject of 
remark in the section last alluded to. 



Upper Silurian of King's CmirUy. 

The rocks of this age, alluded to in the general remarks as occurring on 
the Nerepis River, may be seen along the Fredericton post-road south of 
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Eftgle Cliff, and amoog the hills which border the same thoroughfare on the ^^^® ^^^ 
west between the last named eminence and McKenzie's Inn, near Nerepis 
station on the European and North American railway. Their width in this 
interval is 7,000 feet, representing an apparent thickness of about 6,700 
feet, although this estimate may be exaggerated by undiscovered faults. 
The Illations of the beds between the points named will appear from the 
following section : — 

Peet 
Fine gnuned dark reddish-grey felsite. Dip of joints (?) 70°. Section, 

[To the norths about one hundred yards below a bend in the road 
known as the Oxbow, this felsite appears to graduate into a bright 
red syenite, the latter being connected with the great mass of 
granite composing the Nerepis range. The felsite, which is crys- 
taUine in the lower part, becomes paler in color and fine grained 
or impalpable in the upper. Its thickness (including 500 feet in 
which the measures are concealed,) is ... ... ... ... ^600 

Grey fossiliferoas slates and hardened shale, holding shells of the genera 

Orthi8, BhynchoneUa, AnatiTieUa and Pterinea ; dip. 60°. Thiokness 100 

Dark grey felsite and dioritic felsite 150 

Dark grey fossiliferons petrosilicious beds, with Diacina, Sjnri/era, Orlhis, 
Hhynchonella and Bdlerophon. At the base are paler and more sandy 

layers holding Pterinea, etc., dip 60" 80 

Measures concealed by a gravel terrace, but, supposed to be hard silicious 

heds ... ••• ••• ••• •■• ••• ••• ■•• ••• ••• •tfOOv 

Measures concealed on the post-road ; but up a small stream (Ounning- 
ham's Brook) which here joins the Nerepis, the strata occupying this 
space were foimd to be grey and dark grey petrosilicious slates, holding 
Orthis, AihyrU, RhynchoneUa and plant remains. These slates alter- 
nate with dark fissile carbonaceous shales, of which some beds are 
crowded with a peculiar spore-case or carpolite (?) Dip 60* j thickness 670 

These are surmounted by other silicious slates. Dip as above 310 

Space occupied chiefly by diorites ... ... ... ••• ••• •■• 100 

The measures (silicieus slates) are- then concealed for a space, represent- 
ing a thickness of about ... ... ... ••• ••• 120 

Pine grey slate-conglomerate then succeeds and is covered by grey petro- 
silicious beds, with remains of small gasteropods. Dip 60'' 

A space of one thousand feet then occurs, in which there are no exposures 
on the post-road, except at the southern end, where black carbon- 
aceous slates and pale grey silicious or feldspathic rocks are exposed in 
thebedof abrook (Nace's Brook) ; but opposite this interval to the 
westward are wooded hills, composed of black and dark grey i)etro- 
silicious beds, with pyrites disseminated and in veins 



60 



070 



5,690 

Throughout this section the dip of the rocks is compai-atively constant, 
bdng 10^ to the west of south. About two miles west of this line the slates 
terminate against a granite plateau, which extends thence in a southerly direc- 
tion nearly to Li>ch Alva, on the East Musquash River, cutting off this basin 
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of Siluiian rocks from those in the southern part of Charlotte County. The 
boundary between the slate and granite country is roughly marked by the de- 
pression through which the Brittain stream flow9 to its embou?h:ire in the 
lake alluded to. 

In the district immediately to the eastward of the Nerepis River, and 
south of the granite hills, the Upper Silurian strata are less fully exposed 
than in the area above described. At several points, however, within the 
valley which here intervenes between the crystalline belt and the low range 
of Huronian hills bordering, the Long Reach of the St. John River on the 
north, fine grained slaty and petrosilicious i*ocks containing scattered frag, 
ments of encrinal joints and ribbed shells, were met with, and were found to 
be continuous with a larger mass of such strata^ more highly charged with 
fossils, which occur along the course and about the embouchure of Jones's 
Creek, three miles west of Oak Point. From this place the sti-ata in question 
spread widely, in low undulations, both to the east and north, filling depres- 
sions among the older hills, of Huronian rock described in earlier pages as 
occurring in this region, and connecting with the similar Silurian rocks on the 
northern side of the granite hills. 

Jones* Creek. The best exposures of these fossiliferous sediments are to be found near 

whei^ the i*oad running along the north side of the Long Reach crosses the 
mouth of Jones's Creek. At the bridge over this stream and for several rods 
to the south, the rocks exposed along the road-side are rather soft grey and 
dark grey shales, dipping S. < 70**. From these beds the following fossils, 
determined by Mr. Billings, were obtained : — crinoidal joints ; Ohoneies 
Nova-Scoticaf Hall ; Ort/iisy allied to 0. planoconvexa, Hall ; RhynchoneUa, — 1 * 

FofisiK iSjptrt/era, allied to and probably identical with S, cristata, Linne ; Cleidophorus 

elongatuSy Hall ; LingiUa, 1 ; Nuculites, ? ; Pterinea, probably 

new ; HotncUonottts Datoaoni, Hall ; P/uico2>8, 4j^ and several species 

of encephala not determinable generically. To the southward of these 
beds, shales similar to the above, but less fossiliferous, include one or 
more beds of diorite, beyond which, towards the Reach, the rocks are dioritic 
sandstones and petrosilicious beds, probably of Huronian age. On descend- 
ing in the series in the opposite direction, the shales at the bridge are found 
to be underlaid by harder beds, which are but sparingly fossiliferous, and 
which consist of hard grey petrosilex, in some parts approaching a qnartzite. 
With these beds, which nearly resemble those seen on the Fredericton road 
south of Eagle Cliff, are beds of interstratified diorite. 

Tliroughout the series above described, the dip of the rocks, which have 
a surface breadth of about half-a-mile, is uniformly southerly, but in parsing 
over the hills to the north and east of Jones's Creek, this dip becomes 
reversed, the fossiliferous shales re-appearing with a northerly inclination 
(N. < 60^). The anticlinal ridge thus indicated extends to the eastward in 
the rear of the settlement for a considerable distance, and probably towards 
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the head of the Beach, fossiliferous shales and petroeilex having a north- 
erly dip, being visible at several points to the eastward of Oak Point, and 
along the shore of Mistake Cove. Both here and near Jones's Creek, they dip 
towards heavy masses of coarsely ciystalline diorite (connected between the 
points named by more or less continuous ridges of similai' character), which 
may be a part of the same series, but are more probably of Laurentian age, 
being in some parts porphyritic with crystals of white feldspar, and contain- 
ing grains of magnetic iron. 

In passing to the northward from Jones's Creek towards Jerusalem Settle- 
ment by either of the roads which connect these two localities. Upper Silurian 
schistose rocks are met with at various points, occupying depressions between 
hills composed of the diorites last mentioned, or of Huronian felsites. Among 
the strata met with on the more westerly of these two roads, which passes to 
Jerusalem by way of Broke-neck Mountain, are beds of hard grey conglom- 
erate, containing large rounded pebbles, from one inch to one foot in 
diamet^, of grey flinty petrosilex, which probably belong to the series under 
consideration. They occur ab the distance of about a mile from the mouth of 
Jones's Creek, and a little to the northward of a series of soft shales, some of 
whose layers are filled with small shells and crinoidal columns. Beyond these 
conglomerates, the rocks exposed along this road, as far as the county-line, 
are mostly felsites and felsite-conglomerates, of grey and dark purplish-grey . 
colors, which are partly of Huronian age, but near the boundary in question, 
where a small brook flows from Murphy's Lake, hard bluish-grey slates, hold- 
ing a few obscure fossils, were met with in nearly horizontal beds. Similar 
strata outcrop at one or two |)laces between the county-line and Broke-neck 
Mountain, as well as about the base of the latter, but are not so well seen here 
as about three miles to the eastward, on the second of the two roads alluded 
to above, where this latter passes beneath Blue Mountain, at the eastern ^}^^ Moun- 
termination of the Broke-neck ridge. From the hard grey fossilife)x>us 
shales exposed at this point, the following organic remains, determined by 
Mr. Billings, have been obtained ; species of Orihis, Strophomeruij Foasilg. 
Chonetes, Spiri/er, RhynchwieUa, Pterinea, Modiolopsis, Platyoatoma and 
Orthoceras, with crinoidal joints. The strata in question, which cover a 
considerable area, have in some parts a marked inclination, but are for 
the most part nearly horizontal, dipping S. 35^ W. < 15^. They are divided 
by cleavage-planes nearly at right angles to those of the bedding (dip S. 
10° W. < 80°). The pressure i*esu]ting in this cleavage is still further 
manifest in the condition of the shells, which are, with few exceptions, 
compi^essed in a direction parallel to the cleavage, and so highly distorted as 
not to be specifically determinable. 

In passing around the shores of Long Lake, which lies in a depi-ession a 
little to the eastward of Blue Mountain, between the latter and the hills of 
crystallino rock which come into view at Famien's Lake, stiuta i-esembliug 
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those of the Upper Silurian series were met with at several points, but 
the broken ridges occurring here being wholly uncleared, the relations of 
these to each other and to the associated strata, could not be determined. 
Among the latter are heavy beds of diorite, some of which contain magnetic 
iron, together with considerable masses of dark grey, porphyritic petroeilex, 
weathering greenish-grey, and conglomerate, resembling some portions of the 
Huronian series. Near the foot of the lake (between the latter and Blue 
Mountain), are high bluffs, in which a somewhat similar rock, being a hard 
greenish-grey grit, may be seen interstratified witii grey slates not distin- 
guishable from the fossiliferous beds described above, both dipping northerly 
at a moderate angle (30^). 

The Upper Silurian rocks which occur along the northern side of the 
hilly region above described, near the boundary between King's and Queen's 
Counties, present features for the most part similar to those of the same age 
on the southern side of the crystalline belt. Between Blue and Broke-neck 
Mountains, along the road which connects these two hills south of Jerusalem 
Settlement, the rocks are mostly hard grey fine grained clay-slates, similar to 
those about the last named eminence. From Broke-neck Mountain a belt 
of Upper Silurian sediments, about three miles in width, extends to the 
westward along either side of the George Lyon road to the valley of the 
NerepiB valley Kerepis Biver below Armstrong's Comers, and thence through the Nerepis 
valley nearly to Douglas Moimtain. As elsewhere through the region under 
consideration, they occupy depressions among ridges of older crystalline 
rocks, some of which are of Lauren tian and othei-s of Huronian age. They 
include also heavy beds of diorite, usually less coaraely crystalline than those 
generally met with in the first named system. At Fowler's Falls on the 
Nerepis River (about three miles above \yelsford village), the Upper 
Silurian rocks are dark grey bluish-weathering petrosilicious beds, dipping 
S. 30° E. < 50^*, the strong slaty cleavage having an underlie of N. 10** E, < 
50^. To the south, in Hardscrabble Settlement, and to the southwest along 
the southern side of Nerepis valley, the rocks are hard dark grey ' and very 
feldspatliic quai-tzites, weathering with a slightly purplish tinge, and 
associated with numerous beds of coarsely crystalline diorite, holding compa- 
I'atively little feldspar. A good view of these strata may be had on a stream 
which flows southwardly from the i^ange of Laurentian grey granites which 
overlook the Nerej'is valley opposite Douglas Mountain. Their thickness 
must be great, seeing that they form the whole northern faee of a terrace 
several hundred feet in height, having a very regular southwaixl dip of 60° 
and occur at intervals, with a similar dip, for half a mile back from their 
first described outcrops. At the rear of this terrace, which is about a mile in 
breadth, similar quartzites may be seen along the northern flank of the 
granite hills whicli, at this point, rise abruptly to a much greater elevation ; 
here they are somewhat gneissoid, i-esembling a rock holding u similar 
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position on Fannen's Brook, in the parish of Hampstead, which is there 
intersected by veins of red intrusive gi-anite. At the foot of these same 
granite hills in the Kerepis 'valley are numerous fragments of pale red 
granular felsite, which are also similar to beds met with near the granite 
on the lower part of Fannen's Brook. We have not met with any fossils 
in the silicious beds now under review, but at several points in Hard- 
scrabble Settlement, remains of Ortkia and RhynchoneUa were observed 
in hard fine grained purplish-black feldspathic sandstones, which are probably 
a part of the same belt, and in close proximity to beds of diprite. 



DEVONIAN SERIES. 



A general view of the character and relations of the Devonian rocks as 
seen in the vicinity of the city of St, John, has been given in the Introduction 
to this Repoi-t, together with references to the various publications 
in which the rocks in question and their interesting organic remains have 
been discussed. We present here a condensed summary, including the results 
of recent investigations. 

When the attempt was firat made to arrange the Devonian rocks about History. 
St John, those from which fossil plants had been obtained were associated 
together under the name of the Little-River group, including two sub-divi- 
sions, of which the lower (Dadoxylon sandstone) was found to consist mainly 
of sandstones and grits of a nearly uniform pale gi*ey color, with some dark 
grey shales, and containing the more prolific plant-beds; and the upper 
(Cordaite shales) of schistose rocks of grey, olive-green, and red colocs^ (with 
some conglomerates,) and but sparingly fossiliferous. With these latter were 
also doubtfully associated a series of highly altei-ed rocks, consisting of granu- 
lite or granitic sandstone, micaceous slate, chloritic schists, etc., found resting 
upon the Dadoxylon sandstone along the coast near Black River, eastward of 
St. John, which in the present Report are described in connection with the 
Huronian series. Below the Little-River group on the one hand, the Blooms- 
bury group was found, and above it on the other, the Mispec group ; the 
former consisting to a great extent of dioritic and trap^iean rocks capped by 
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reel slates and conglomerates, and at sevei*al points seen to intervene between 
the Dadoxylon sandstone and the St. John Lower Sil\irian slates, and the 
latter of clay-slates of red and purple colors, and coarse conglomei'ates, 
overlying the Cordaite shales. Neither the Bloomsbury nor the Mispec 
group was found to be fossiliferous. 

At the time that the above arrangement was proposed, no knowledge 
was possessed of the great system of faults and overturns now known to have 
aifected the i*egioii in which these rocks are found. It having been rendered 
probable, however, from a study of these faults, in connection with further 
observations upon the series thus affected, that much of what had previously 
been referred to the Bloomsbury group is in reality of Huron ian age, a 
separation of the latter from the Devonian beds became necessary, as shown 
SynupsiK. 1^ preceding pages. As thus limited, the Devonian rocks of St John County 
present the following an"angement. 

Bloomsbury Conglomerate ; a coarse rock, reddish-grey iA color, and 
having beds of red slate interatratifiea ; thickness 500 feet. 

Dadoxylon Sandstone ; grey sandstone and grit, with beds of dark 
grey shale, sometimes graphitic. Thickness, 2,80® feet. Fossils : 
numerous plants, sevei-al ci-ustaceans, wings of insects. 

Cordaite Shales and Flags; gi-een and redargillites and dark grey shales; 
reddish and grey sandstones, grits and conglomerates alternating with 
the argillaceous beds ; pale olive-green flags and shales, with part- 
ings of dark grey shale Estimated thickness, 2,400 feet. FossUs : 
CordaiteSy Calamites, Stigmariay ferns, &c., for the most part 
identical with those of the Dadoxylon sandstone. 

Mispec Conglomerate ; red conglomerates and argillites Thickness, 
1,800 feet. 

Of these groups, the Dadoxylon sandstone has been traced westward of 
the St. John River to Lepreau Harbor near the eastern border of Chai-lotte 
County, but in the oi)posite direction appears to be of more limited extent, not 
having been observed eastward of the settlement at the mouth of Black River. 
Near Lepreau, these sandstones rest against Lauren tian gneiss,, and are ap- 
• pareiitly covered by a belt of red and green slates, sandstones and some 
congloijiemtes, which intervene l)etween them and a thick series of felsites 
of grey and greenish-grey colora, extending along the coast from Dipper 
Harbor. 

Lauren tian gneiss divides tlie Devonian rocks in the western part of 
St. John County from those about the harbor of St. John. These are first 
seen in the western side of the harbor, in the town of Carleton. Here, where 
the most prolific plant-beds have l)een found, they i^st upon overturne<l 
Huroniau stiiita (formerly referred to the Bloomsbury group), and are overlaid 
bv the Cordaite shales. A similar relation is observable on the eastern side 
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of the same harbor ; but here, by another fold of the stratii, they take the form 
of, a trough or syuclioal basin o])3ning to the southwest. The centre of 
this basin is occupied by the Cordaite shales and MisjHJC rocks, unconformably 
overlaid by an outlier of Lower Carboniferous conglomerates. 

Folding over the ridge of Huronian strata which forms the southern 
border of this depression, the sandstones are again seen between the latter 
and the Bay of Fundy, extending eastwardly beyond Black River. From 
the waters of the Bay they are here Separated by the series of metamorphic 
strata described in a previous part of this Report as the Coastal group of 
Huronian rocks : these overlie the Dadoxvlon sandstones. 



DETAILS OF THE DEVONIAN SERIES. 

i 

At the base of .the Devonian series, in the vicinity of the city of St. 
John, are red plates and conglomerates described in previous publications as 
forming the jipper member of the Bloomsbury group. Ln the town of 
Carleton, on the western side of St. John Harbor, these ,red rocks ai*e not 
seen, being cut off by a fault, which brings the heavy beds of diorite of Carleton 
Heights against a series of hard grey sandstones, to which, from their most 
characteristic fossil, the term Dadoxylon sandstones has hitherto been applied. 
It is fi-om these latter, and from associated thinner beds of dark grey shale, 
which skirt the shore for some distaiice west of tlie town of Carleton, that 
the greater part of the organic remains of tliLs series lijus boen obtained. 

In an appendix to our Report to the Provincial Legislature in 1805, Sec '.'o-«. 
an elaborate section of these Devonian rocks was furnished by Professor C. F. 
Hartt, together with a list of the several species of organic remains found 
therein, and remarks on their mode of occan^enue. More recently, the same 
section, in a modified form, has been re-produced in the second edition of Dr. 
Dawson's Acadian Geology, together with full desciiptions and illustrations 
of both the animal and vegetable fossils yielded by the beds. In tlie same 
work, the author last mentioned lias givon the results of his study of 
tlie Devonian flora of St. John, as compared with that of New York, INlaiue, 
Gasp^, and Europe.* 

We api>end here a list of all th^ organic remains so far obtiiinod from 
the Devonian strata of this vicinity, and descril)ed in the work referred to : — 

•See f ftrther, under the description of the Perry sandstone, a note relating to Dr, 
Dawson's last pablication on the subject, 
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Devonian 
fauna. 



Animals. 
Insects : 

Platephemera antiqua. Scudder. 
Homothetus fossilis. Scudder. 
Djscritis vetustus. Scudder. 
Lithentomum Hartii. Scudder. 
Xenoneura antiquonim. Scudder. 
Gerephemera simplex. Scudder. 

Crustaseans. : 

Eurypterus pulicaris. Salter. 
Amphipeltis paradoxus. Salter. 

Worms : 

Spirorbis sp. ? 



DevonlBii flora 



Plants. 

Dadoxylon Oiiangondianum. Dawson. 
Sigillaria palpebra. Dawson. 
Stigmaria ficoides (var.) Brongn. 
Calamites transitionis. Goeppert. 

cannajformis. Brongn. 

Asterophyllites acicularis. Dawson. 
' — latifolia. Dawson. 

scutigera. Dawson. 

longifolia. Brongn. 

■ parvula. Dawson. 

laxa. Dawson. 

Annularia acuminata. Dawson. 
Sphenophyllum antiquum. Dawson. 
Pinnularia dispalans. Dawson. 
Lepidodendron Gaspianum. Dawson. 
Lycopodites Matthewi. Dawson. 
Psilophyton elegaus. Dawson. 

glabrum. Dawson. 

Cordaites Robbii. Dawson. 

aiigustifolia. Dawson, • 

Cyclopteris Jacksoni. Dawson. 
obtusa. Goeppert. 

m 

varia. Dawson. 

— — valida. Dawson. 

' Bockshiana. Goeppert. 

Neuropteris Dawsoni. Hartt, 
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Neuropteris polymorpha. Dmoson, 

sp. nov. 

probably two other species. 

Sphenopteris Hoeninghausi. Brongn. 

marginata. Datvson. 

HartiL Dmos&n. 

Hitchcockiana. Datos&n, 

pilosa. Dawson. 

Hymenophyllitee GersdorfiL Goeppert. 

obtusilobus. Goeppert, 

cartilobus. Datosoiu 

^-^— — ^— ^ snbfuTcatus. Dctwaon, 
Peoopteris (Alethopteris) discrepans. Dawson. 

ingens' Dawson. 

» ^obscura (?) Lesq. 



predosa. Hartt. 
Perleyi. Hartt. 
serrulata. Ha/ttt. 



Tnchomaidtes sp. (?) 
Cardiocarpum comutum. Dawson. 
obli:iuum. Dawson. 

Orampii. Hartt. 

Bailcyi. Dawson. 

Trigonocarpum racemosum. Dowoson. 
Antholithes Devonicus. Dawsafu 

Eastward of Duck Cove, on the Carleton shore, from which the Dack Cove 
majority of the fossils above enumerated were obtained, the strata have a 
course about N. 80^ W., with a southerly or seaward dip of about 45®. As 
noted by Professor Hartt, their entire thickness, measured from the underlying 
Huronian strata to where they pass beneath the waters of the bay, is 444 feet 
11 inches ; of which the first 300 feet consist mainly of hard grey sandstones 
and flags, containing numerous trunks of the genus Dadoxylon. In the 
remaining thickness of 1 44 feet 1 1 inches, no less than eight plant-beds 
have been recognized, consisting of thin beds of arenaceous and argillaceous 
shale interstratified with grey sandstones. These shales are usually of fine 
texture and of a dark grey color, sometimes greenish-grey or black, the darker 
beds being especially rich in plant- remains, which are finely preserved on the 
surfaces of the slates in lustrous films of graphite. 

Westwainl of Duck Cove a few ledges of sandstone and shale are exposed, 
in which, however, the plant-remains are not so numerous. • At 9and Cove 
these ledges are covered by Post- pliocene beds, which conceal the subjacent 
rocks for many miles to the westward. 

The above fossiliferous rocks are included in the Dadoxylon sandstone. 
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No higher beds appear along this shore, but they come into view in ledges 
visible at low tide, in the city of St. John, and again eastward of the latter, 
in the parish of Simonds, where they are prominantly displav^l for some 
miles along the coast, and inland between the valley of Little River and that 
of the Mispec. On the coast-line between th^sp two streams, the shales 
towards the base of the Cordaite shales ahd flags present tolerably well preserved 
remains of plants of the following species ; — Cordaites Robbii, Calamites 
tranaitionis, C camiaeformisj Psilophyton glahrum, Asterophyllites lati/olia, 
Neuropteria polymorplia, Neuiopteris n. sp., Pecopteris discrepans, Pecopteris 

Little XUver. n. sp., like P. Serlii, ScJiizopteria and other ferns. Higher beds in the same 
vicinity yield Stigmariajicoides and Psilophyton glahrum. 

The northern limit of the Devonian rocks in the eastern part of St. 
John County, may be traced from Carleton Heights across the harbor of St. 

• John, through the southern part of the city of that name. They are removed 

from view by denudation at Courtney Bay, but re-appear on the ndfth side of 
Little River, and thence, crossing this stream, extend for several miles along . 
ihe Lower Loch Lomond road. Near Loch Lomond they are concealed by superfi- 
cial deposits^ but again rise into view westward of Black River near Blooms- 
bury Mountain. From this point they extend in a southerly direction to Mil- 
ligan's (Millicent) Lake, in the rear of the Mispec. At this lake the course 
of the beds is changed again, for they now trend away to the northeast, cross 
Black River, and meet the Bloomsbury or Quaco Hills on the southern side. 
Between Courtney Bay and lioch Lomond the dip of the Lspreau 
rocks is southeasterly, but it is reversed in the valley of the Mispec, when, 
the same beds dip westerly, northwest, and west-northwest, iis they approach 
Port Simonds. In the synclinal valley thus indicated, are contained the 
higher Devonian rocks, unconformably overlaid, near the centre of the basin, 
by red conglomerates of the Lower Carboniferous formation. 

Mount Pros- At Mount Prospect, about four miles east of the city of St. John, 

^^ an excellent exposure of the whole of the Dadoxylon sandstone and the 

greater part of the Cordaite shales and flags may be seen, whore these rise 
from beneath the Post-pliocene gravel of Little River valley*. The sand- 
stones exposed at this point do not difler from those seen at Carleton and St. 
John, having at intervals beds of grit and dark grey shale, with an aggre- 
gate thickness of 2,000 feet. They contain imperfect remains of land-plants, 
among which may be recognized Ocdamites traiisitionis and stems containing 
discigerous tissues in which the pores are an^angod in pairs. 

By an increase in the bulk and frequency of the finer bods, the Dadoxy- 
lon sandstones gradually pass into the flags and shales of pale olive-green and 
red colors at the base of the Cordaite group. These frequently alternate 

*The description of the beds in this vicinity is mainly taken from Mr. Matthew's 
Paper on the Geology of St. John County. 
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with reddish and gi*ey sandstone and grit ; the latter predominating east of 

this place, while flags and shales are more prevalent in the western extension Cordiate flags, 

of the deposit. Cordaites Rohhii has been found to characteiize these shales 

throughout nearly their whole thickness of twenty-three hundred feet ; while 

from their upper beds the cephalis shield of a tiilobite has also been obtained. 

Some of the coarser flags are more or less chai'ged with carbonate of iron, 

which gives a buff color to weathered surfaces. They cover an extensive area 

in the valley of Mispec River, owing principally to a secondary fold of 

the strata. In the same valley the thickness of the underlying Dadoxylon 

sandstone is much greater than at Little River, being apparently thirty-six 

hundi*ed feet, llie dark shales accompanying the latter have here, as at other 

points in this basin, fossil plants similar to those oi Carleton, but they are less 

abundant and in a less perfect state of preservation than at the Last named 

locality. 

The highest Devonian beds in the basin under consideration s^e those Mispec group, 
described in previous publications under the name of the Mispec group. 
They consist of coai'se reddish conglomerates, holding fragments of grey petro- 
silex, reddish sandstone and a few pieces of impure slaty limestone, imbedded 
in a red slaty paste. These fragments resemble certain Huronian recks of the 
Coastal grou]) at Black River, etc. The conglomerate is overlaid by thick 
beds of purple clay-slate, which, by the accession of coaraer materials, becomes 
a slaty sandstone and grit filled with white kaolinized feldspar. Above this 
is a slaty conglomerate holding fragments of slate and sandstone. Tlie dip of 
the rocks in the lower part of the Mispec group diminishes rapidly from 30® 
to 15®. 

Near the mouth of Black River the Dadoxylon sandstone and overlying 
conglomerate and red argillite are well exposed. The former crosses the stream 
just at the mouth of the east branch, and at that point contains fragments 
of trees and other pLant-remains. The conglomerate may also be seen 
further east on the road from Loch Lomond to Emerson's Creek. 

The Devonian rocks in the western part of St. John County occupy 
isolated areas of greater or less extent, resting upon the Laurentian and 
Hurenian rocks, which form the larger part of the parish of Lancaster, and Lancaster, 
have been traced in this direction to Lepreau Harbor in the eastern part of 
the county of Charlotte. 

For several miles to the westward of thetownof Carletontheolderrocksare 
for the most part hidden from view by heavy deposits of Post-pliocene clays 
and gravels. Those which do rise to the surface at Sheldon's Point and Taylor's 
Island are of Huronian age. Farther west, in the depression now occupied by 
Spruce Lake, are patches of coarse bright red quartzose conglomerates and 
red sandstones, which rest unconforaiably upon Laurentian gneiss and have 
(at the eastern end of the lake), a dip S. 30^ E. < 80^. These rocks 
closely i-esemble some of those occuning about Musquash Harbor and 
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LancaBter. 



LepreftQ. 



River, to be piesently described, with which they appear to be connected 
through small outliers exposed along the southern shore of Spruce Lake and 
on the line of the post-road to St. Andrew's. They are probably of the same 
age as the red sediments beneath the Dadoxylon sandstones at Musquash 
Settlement. 

The village of Lancaster is scattered along the northern side of a salt 
marsh about three and a half miles long and two wide, shut off from the s«a 
by a ridge of Laurentian gneiss which crosses the Musquash River at the Nar- 
rows. Thia marsh is parted into two nearly equal portions by Diamond Hill, 
an elevation'consisting chiefly of the red conglomerate and argillite which 
underlie the Dadoxylon sandstone. The sandstone in question may be seen 
outcropping along the low hills which border the marsh on the southern side, 
and about a mile up from the Narrows has a dip of S. 20^ W. < 80. In the 
constri^on of the marsh at Diamond Hill the same arenaceous group may be 
seen, crossing the stream from the southern base of that hill. The beds here 
dip southwardly at an angle of 60*^. For two miles from this point they are 
concealed from view by deposits of Post-pliocene clay and marine alluvium ; 
but they emerge again from beneath these superficial deposits at the head of 
the marsh, forming ledges around the Roman Catholic chapel, near the 
house of P. Byrne, and at the mill on the west branch of the Musquash River, 
Westward of this the Dadoxylon sandstone is crossed diagonally by a '^ horse 
back " or gravel-ridge along which the post-road to St. Andrew's runs for 
some miles. South of this ridge, ledges of the same rock, with some con- 
glomerate, appear on the road leading to Dipper Harbor, for nearly half a mile 
southward of its junction with the post-road, apparently dipping S. 30** 
E < 60*^. Li this direction, after a small interval, they are followed by 
purplish-red argillites and conglomerates, which intervene between them 
and a body of feldsphatic and petrosilicious rocks, described in connection 
with the Coastal group, the first of a succesion of such beds occupying most of 
the space between this point and Dipper Harbor. 

Westward of the Dipper-Harbor road the rocks are much obscui*ed 
by woods and surface-deposits, bat near Lepreau Basin the Dadoxylon 
sandstones come again into view, as well as about the mouth of Little Lepreau 
River. Throughout this district the dip is very iiregular and the beds are 
much faulted and folded. One displacement, just beyond the last named 
stream, brings these sandstones into view so far to the north that the lowest 
beds here are two thousand feet north of the highest beds on the river-side. 

A peninsula about a mile wide seperates Lepreau Harbor from Lepi^eaii 
Basin, and on its long coast-line gives good exposures of the Dadoxylon 
sandstones and the lower part of the Cordaite shales, no other portion of 
the series being present here. Near Lepreau Bfisin indications of Devonian 
vegetation are common, and in some of the shale-beds well preserved plants 
occur, among them a pinnule of Neuropterls of large size. One bed esjiecially 
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• 

seems to be the counterpart of the principal plant-beds of the Fern Ledges 

near St. John, conti^ning as it does a large number of similar ferns and other 

plant-remains, and being in like manner covered by a layer marked with 

impressions of rain-drops. • The following is a complete list, prepared by Foasils. 

Dr. Dawson, of the fossils occurring at this locality : — Neuropteria retror- 

qtutta, XL s. Dawson, ; y, polymorphay Dawson ; Alethqpteris discreparu, 

Dawson ; CordaUes Robhiiy Dawson ; HymenophyUitea HUdrethif Lesq ; Pecop- 

teris f new ; Asterophyllitea acicvlaris, Dawson ; CcUamitea tranaitianisy 

Goeppert ; Calamodendran arUiquivs, new species; Calamodendron tenuis- 

trtaium, new species ; CaUumUes cannateformis ; Sterribergia ; Dadoxylon Owan- 

gondianwm ; Ca/rdiocarpum comtUum, Dawson ; C. Crcmipii, Dawson \ Cor- 

daitsa Rabbity Dawson ; AaterophyUitea \ Antholit/iea Devonicua, Dawson ; 

Sphenopteria piloaa ? Dawson ; PaHopkytonj spore-case ; Cordaiiea angua- 

tifolitia t jyeiwaan. ; Sp/ienophyllum. 

At the side of Lepreau Harbor, the sandstones abound with groups of 

trees, filling cavities in the rocks, occasionally three feet in diameter and twen> 

ty feet long. Ccda/ntitea tranaitionia and Stembergiay were also met with 

here in the sandstone beds. Near Hanson's mill, at the mouth of Little 

Lepreau River, the gray Dadoxylon sandstones, with some grey conglomerate, 

overlie grey slaty sandstones and dark grey shales. The dip of these beds 

at the mills is N. < 50^, but they are much broken, and a little to the south, 

on the shore of the northenv arm of -Lepreau Basin, show an anticlinal, 

the dip becoming S. < 70^. On the southern shore of the same arm, and 

not more than twenty rods from the beds last named, are ledges of bright red 

shaly sandstones, standing vertically, with an easterly course. Similar red 

shales and purplish-red conglomerates form the greater part of the peninsula 

between the two arms of Lepreau Basin, and are well exposed along the 

road connecting these latter, a short distance eastward of Hanson's mill. 

They here dip S. 20® W. < 70®, and are the same as those described in 

connection with the Coastal gix)up of rocks as occurring just north of 

the Dadoxylon sandstones in the village of Lancaster. Between these 

red argillites and the shores of the southern arm of Lepreau Basin, 

grey sandstones, not distinguishable from those about Little Lepreau Kiver, 

come into view. Like those last named, they include be'.ls of soft fissile 

grey shales and greenish-grey shales, the dip in some portions being quite 

irr^ilar with numerous folds, bat where most uniform, N. 70® W. < 40®. 

In Black Duck Hole, which forms an indentation on the northern side of the 

same arm of Lepreau Basin, the dip of the beds is N. 30® W. < 20®, the 

lower beds being mostly shales of a greenish color, which toward the head 

of the same indentation dip beneath the grey sandstones, some of the latter 

here showing a banded appearance. Similar sandstones and shales foi*m 

the entire northern shore of Lepreau Basin to its eastern extremity, but 

at this point grey shales, apparently of the same series and with a low 
23 
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southwesterly I dip (S. 40^ W. < 30<>), are directly overlaid by purple-red 
sandstones, having the same dip. These ai-e apparently connected with a 
series of purple-red quartzose conglomemtes and arenaceous slates, which 
form the hills on the opposite or southern side of Lepreau Basin, where tliey 
expose a surface-breadth of over one thousand feet, with a dip N". 10® E. < 
80®, gradually declining to N. < 60®. •^ 



FAULTS ANI> DISLOCATIONS. 

Over the greater part of southern New Brunswick, the paleozoic strata 
older than the Lower Carboniferous and Perry rocks, were generally found 
to be inclined at very high angles. There is, however, a remarkable excep- 
tion to this nearly vertical position of the beds, iii a belt of country extend- 
ing from Blue Mountain in Queen's County to Passamaquoddy Bay in 
Charlotte County, where it has a considerable width. 

At sevei-al points along this belt, areas of old gneissic rocks, generally 
^titudeof inclined at high angles, are exposed by denudation of the incumbent 
strata. Where we have examined these latter we have seldom found 
them to be inclined, except for very short distances, at a higher 
angle than 40®, and very often not more' than 10® or 20®. In the 
western pait of Charlotte County this tract of horizontal and moderately 
inclined sediments extends on the northwest to the vicinity of St. Ste- 
phen and the Roix road in the parish of St. Patrick, and on the southeast 
is limited by the highly inclined strata of the group of islands which divides 
Passamaquoddy Bay from the Bay of Fundy, and tlieir continuation in the 
Mascarene peninsula. In the northeast comer of Charlotte County, on the 
west branch of the Musquash River, on tbe Nerepis River, and on Back 
Creek, a branch of the South Oromocto stream, the planes of lamination 
in the intrusive granites are also inclined at low angles. Still farther east, 
at Blue Moimtain in Queen's County, the Silurian strata are in like man- 
ner moderately inclined. 

Along its southern side this stable belt is bordered at Passamaquoddy Bay 
by schists and slates of the Kingston group, which are nearly vertical, or 
highly inclined to the southeast ; at New River by Upper Silurian strata and 
Huronian beds of the Coastal group, highly inclined and dipping south wai'dly ; 
at the west branch of the Musquash River, by schistose beds of the Kingston 
group, having a like inclination ; and on the Nerepis River by Silurian and 
Huronian strata, similar to those of New River, also inclined to the south- 
ward at high angles. On the north side of the granite belt at the Nerepis 
River, the slates are overturned about 10®, and in Clarendon are nearly 
or quite vertical ; but in the parish of St. Patrick, along the western part of 
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the belt of moderately inclined sti*ata, and on its northern side, the argil- 
lites and quartzites are thrown into low unduUtions parallel to it. 

The slaty cleavage in the Upper Siluiian and the argillite strata covering Slaty 
a part of this tract, is nearly or quite vertical, the course of the cleavage- 
planes being parallel to the longer axis of the tract of moderately inclined 
sti'ata, (which is also that of the crystalline belt of this region alluded to in 
a previous part of the Eeport), and cutting directly across the basset edges 
of the beds of this series where they run at an angle with the course of 
the crystalline belt. 

On the south side of this tract, the cleavage-planes have an underlie to 
the southeast of from 60® to 80® ; on the north side, in the Nerepis country, 
it is at first vertical, but decreases gradually to a northerly underlie of 40® or 
50® at the distance of a few miles from the granite, although the sedimentary 
layers are vertical. On Back Creek, where the argillites are light greenish- 
grey, sandy and highly micaceous, the spangles of mica are mostly parallel 
to the planes of cleavage, causing the slate to split more readily in the 
direction of the cleavage than in that of the sedimentary layers. 

Between the belt of moderately inclined strata extending from Passama- 
quoddy Bay to Blue Mountain and the Bay of Fundy, the Upper Silurian, 
Devonian and older rocks are generally tilted up at a high angle. There are, 
however, several exceptions to this rule, among which may be enumerated 
a part of the Kingston strata at New Kiver, portions of the Laurentian 
at Musquash Harbor, and the rocks of the Coastal group at Lepreau Basin 
andUEtang. The latter are often moderately inclined (from 40® to 20®), 
when Upper Silurian and Devonian strata close at hand are nearly vertical. 
So also the dip of the beds in the Cordaite and Mispec groups in St. John 
County, varies from 40® to 20®, when that of the Dadoxylon sandstone in 
their neighborhood is 60® or more. 

The highly disturbed tract intervening between the granite belt of Char- Faulta. 
lotte County and the coast, is divided longitudinally by a number of gi*eat 
faults associated with marked dislocations of the strata, having usually an 
underlie of 70° or 80° to the southeast, and a southwest and northeast course. 
Beginning at the shoi-e of the Bay of Fundy, southeast of St. John, there is. 
a fault extending northeast from Cape Spencer to the rear of the Black 
River Settlement, having Dadoxylon sandstone on ihe northwest side, and 
Huronian rocks of the Coastal type on tne southi^ast In the I 'ack Settle- 
ment on Black Eiver is a second, having slates of the St. John gifcup on 
the north side, and Huronian rocks on the south, the downthrow being on 
the north side. On Ratcliffe's mill-stream, near Loch Lomond, is another 
fault having overturned Huronian on the north side, on wh'^h side 
the beds are let down. This is nearly on a line with one 'whic? crosses 
Courtney Bay and St. John Harber, and is boixlei'ed on the southeast by 
Dadoxylon sandstone, The downthrow here is probably on the south side. 
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Just nortih of the city of St John there is another important fault, ex- 
tending from Grolden Grove, near Loch Lomond, to the shore of the Bay of 
Fundy between Musquash and Little Musquash Harbors. This is flanked 
on the north by Lauren tian and on the south by Huronian strata, to the east- 
ward of the St. John su8]>ension-bridge, and by the St. John group westward 
of that structui'e. Between the Kingston rocks and the Laurentian gneiss 
of St. John Counfy a fault occurs, which is not obvious on the Kennebecasis, 
but is more evident near Lepreaii village. Here the downthrow is on the 
north side. Another break occurs on the north side of the Kingston rocks, 
at the mouth of the Nerepis Kiver in King's Coimty, and may be continuous 
with a fault which exists at Deadman's Head, in Charlotte County ; this is bor- 
dered on the northwest by sediments of the Coastal group, and on the south 
by those of the Kingston 'group. Still another great fault runs along the south 
side of Passam aquoddy Bay ; it is flanked on the southeast by the lower part 
of the Kingston group and on the northwest by the Mascarene strata. The 
downthrow is on the north side. 

Besides these, there are many other faults of minor importance in this 
district, having downthrows to the north. 

This system of faults and accompanying dislocations does not appear to 
haveafiected the Lower Carboniferous strata of the eastern counties, or the 
Perry sandstones of the western, these sediments being spread at various 
points indifferently over each of the older formations, and filling up the 
inequalities caused by the dislocations above named. 

In the valley of the Kennebecasis the conglomerates, argillites and 
limestones of the Lower Carboniferous series are divided by a number of 
faults, having an underlie to the north and a downthrow on the southern side. 



INTRUSIVE GRANITES. 



Wt have already had occasion to refer, in tlie earlier portion of this 
Keport, to the great belt of crystalline and granitoid rocks, which, entering 
the Province at and below St. Stephen on the St. Croix Biver, thence ex- 
tends eastwardly to the St. John River in Queen's County, — as well as to the 
fact that while portions of that belt bear much resemblance to the Laurentian 
rocks of St. John County, other large portions are more highly crystalline, 
homogeneous, and without the gneissic structure of the Lanrentian strata, 
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The principal area of the rocks in question is to be found westward of 
the Douglas and Nerepis valleys in Queen's County, forming the axis of the Nerepis Hillu, 
Nerepis range of hills, and^thence widening into a large and in-eguiar dis- 
trict about the head-waters of the Oromocto, Musquash and Lepreau Rivers 
in King's and Charlotte Counties. Through this latter county these rocks have 
been traced southwesterly across the New Kiver to Lake Utopia and the 
Magaguadavic River, and thence to the Digdequash River. Eastward of the 
Nerepifl valley, they form portions of the hilly and broken country 
lying north of the Long Reach of the St. John River, extending from Eagle 
Cliff and Douglas Mountain on the Nerepis River, to the Bald Mountain 
ridge on the line between King's and Queen's Counties. 

As a whole, this granitic area may be said to have an irregularly len- 
ticular form, with the longer axis extending from the Digdequash River in 
Charlotte County, to Bald Mountain, and having a shoulder projecting south- 
eastwardly to Loch Alva on the East Musquash River. For a long distance 
on both sides of the granite hills, the crystalline rocks are in direct contact 
with schistose strata, which have been tilted up against them on both sides, 
being on the north vertical, or slightly overturned in their eastern extension, 
and dipping at an high angle in their western ; and on the southeast side 
inclined against the granite at angles varying from 60^ to 80^, but on the 
southwest side only at angles of from 20^ to 40^. Thus, on its eastern end, 
the granite gives the character of a pinched-up synclinal to the schistose 
strata, but at its western becomes a broad dome, upon which the stratified 
deposits rest. 

At the northeastern and southwestern ends of this intrusive mass, strati- RelationB to 
fied deposits older than those above named, abut against it. They are best ^JJ!™?*^^ 
seen to the eastward, and consist of Huronian beds, the St. John group, 
and a mass of strata of Huronian aspect. These sediments bear very 
much the same relations to the granite as do those of the Upper 
Silurian and the argillite series. Rocks resembling those of a still older series, 
namely the Laurentian, are in contact with the intrusive rock at both 
extremities of the area in which it appears, and form the extension, both 
westward and eastward, of the anticlinal ridge of which the intrusive granite 
is a part. In both of these directions, that is to say on the west between 
the Digdeguash and St. Croix Rivers, and on the east in the parish of 
Hampstead in Queen's County, red granitoid rocks of a highly feldspathic 
character, and bearing much resemblance to portions of the great intrusive 
mass above described, are associated with these supposed Laurentian rocks, 
and, especially on the west, cover extensive areas. We have nowhere observed 
veins from the first named crystalline mass penetrating the surrounding 
slates, shales, and quartzites ; but such veins occur in the eastern part of the 
parish of Hampstead in connection with the i-ed crystalline rocks referred to 
above as occurring in that region. It may be further remarked that no frag- 
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ments of the intnisivo granites described above have been met with in the 
conglomerates of Devonian age, or those of greater antiquity, while they ai^ 
quite common in the l)eds of the PeiTy group, and other pai'ts of the Lower 
Carboniferous Series. This fact, together with their relations to the sur- 
rounding series, renders it probable that they were thrust through these 
strata at the clos^ of the Devonian period. 
Varieties. Four principal varieties of granitoid rocks may be distinguished within 

the district of which the limits have been given above, which, however, are 
connected with and pass into each other by intermediate gradations. 

On the eastern and southei-n border of the granite country, the rock is 
not unfrequently of a tawny yellow color, and in character approaches the 
variety commonly known as eurite. Most of the higher ridges at the sourcea 
of the Musquash River are to a greater or less extent made up of this variety 
of granite. Generally the rock is porphyritic with crystals of flesh-red or 
tawny feldspar, sometimes one and a half inches across ; in some places it is 
cellular, but generally compact, hard, and highly feldspathic, becoming oc- 
casionally, by the absence of mica, a granulite. The tawny color of the rock 
varies at times to red, producing a handsome material for architectural pur- 
poses. 

West and north-west of the eurites, in the Nerepis country, are coarse 
granites varying in color from blight red to tawny yellow. Like the first 
named rock they are often porphyritic, but usually much more friable, crumb- 
ling readily when ex posed to the weather. There are firm bands in it, how- 
ever, which will make excellent building stone. These coarse granites occupy 
most of the country in the wes tern part of the granite tract, where some 
portions are of a beautifully bright red color. Generally they . contain but 
little mica, and quartz is more abundant than in the eurites ; the feldspars 
too are often of two colors, white (albite or oligoclase), and red or flesh- 
colored (orthoclase.) ^ome granites on the West Musquash are full of crystals 
of reddish feldspar enclosed in the white species. In the same dis/trict too, 
the granites hold occasional pebbles of gneiss and quartz, and have a laminated 
appearance, presenting, in weathered ledges, a striking resemblance to coarse 
red sandstones. 

At two points in the granite country, viz., on the Nerepis River and 
New River, syenites of tawny yellow color are associated with the great mass 
of porphyritic gi-anites. but were not seen in the intervening district of the 
West Musquash. Rounded fragments of grey homblendic gneiss are not 
unfrequent in these syenites. A quarry has been opened in this rock at 
Eagle Cliff* in the Nerepis valley, and the material found to be of excellent 
quality for building purposes. 
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THE NEREPIS GRANITE REGION. 

The general character and relations of the granites under consideration/ 
as seen in the Nerepis region, have been given above. The extreme width of 
the crystalline belt at this point is about eight miles, its northern border being 
a little south of Crasperean Lake in Douglas vaUey, and its southern coinciding 
nearly with the division-line between the Counties of Queen's and King's. 

Between the lake above named and the summit of Douglas vaUey, . 
along the northern slope of the granite range, the rock is rather coarse, 
containing much feldspar, and being of a loose and open structure. It is 
hence more liable to decomposition and decay than the more compact 
varieties farther south. Much of this granite also is cellular, having cavities D^^-ing 
lined with crystals of quartz, orthoclase and mica, and occasionally plates of a Valley, 
soft green'mineral which is pi-obably a hydrous iron-mica. At. the gorge of Fall 
Brook, a small stream flowing into Gaspereau Lake, several varieties of this 
type of granite may be seen. The rock is here very strikingly laminated, 
dipping about N. 20^ E. < 20^, of a deep brownish-red color, with 
cavities containing, in addition to the minerals above named, crystals 
of black toui-maline and purple fluor. It is followed a few rods to the north 
by beds of reddish crystalline felsite. 

Near the summit of Douglas valley, and again at its southern entrance, 
the rocks which cross the track of the Euroi>ean and North American railway 
are coarse red granites of the ordinaiy type ; but in the interval there is a 
large body of tawny eurite or fine grained feldspathic granite. Douglas Moun- 
tain is chiefly composed of this vanety. The rock is of uniform texture, 
often variegated with crystals of feldspar, and bretiks regularly and evenly 
under the hammer where it is fi'ee from seams and cracks. 

Between the entrance of the Douglas valley and the high bluff" known 
as the Eagle Cliff', no exposures of rock appear in or n^ar the railway track, 
which runs over beds of quartemary gi-avel, sand and clay in the Nerepis 
valley. Bold hills, however, rise to a considerable elevation on the western 
side of this valley, and come out upon the river at Eagle Cliff*. Here, two -, , ^..^ 
quarries have Iwen opened in yellowLsh-grey syenite, and large quantities of 
the rock removed for building purposes along the line of the railway. It is 
well situated for transportation, splits reiiJily into blocks of convenient size, 
and furnishes an excellent and durable building material. 

To the south of this tawny-grey syenite, lie about 1,500 feet in breadth of 
red syenite, in which the. hornblende is not so conspicuously crystalline, and 
in which some indications of a laminated structure may be observed, although 
in a less degree than in the somewhat similar rock on the north side of the 
granite belt at Fall Brook. This rock merges into a body of felsites or 
granulites of dark yellow and reddish colors, which, in turn, appear to giuduate 
into the lower beds of the overlying Upper Silurian series, they being im- 
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mediately followed by dark grey schistose silicions rocks containing fossil 
shells, which intervene between them and similar felsites a short distance 
farther south. These latter are, in turn, succeeded by other slates, also fossili- 
ferous, the whole dipping regularly.«outhward at angles of from 60*^ to TO*** 
Some of these felsites are not unlike those above noted north of the granite 
at Fall Brook. 

From the Nerepis region to the westward, the country occupied by the 
granite belt is, to a great extent, covered with woods and difficult of access. 
It has however been penetrated at a number of points^ sufficient to determine 
its general outlines and character. 

About two miles west of the Nerepis River, the slates of the Upper 
Silurian series are found to terminate against a granite plateau, which extends 
thence in a southerly direction nearly to Loch Alva on the Blast Musquash, 
cutting off the basin of schistose rocks at the Nerepis from another on the 
Lepreau and New River. The boundary between the slate and granite country 
in the first of these basins la roughly marked out by the depression through 
which the Brittain stream flows to its embouchure in this lake. 
West Mns- A few miles to the west, the West Musquash stream descends from 

^ ^^' the centre of the Nerepis Hills, between elevated ridges of granite, to Sher- 

wood Lake, which lies in a depression of the granite country, with high hills 
on both sides. In the exploration of this stream, coarse red granite was 
found to be most abundant about its sources, although the finer variety was 
occasionally seen. Owing to the sparseness of settlers in this district, and 
the luxuriant forests covering an ample deposit of boulder-<ilay, but few 
exposures of the subjacent rocks were met with. Below Queen's Lake, this 
stream runs for some miles through a valley in the granite rabge as far as the 
falls above Sherwood Lake. At these falls there are low ledges of coarse 
friable red granite, which at first sight recaU coarse red sandstones. The clifiGs 
have an irregular watbr-wom aspect, such as results from the abrasion of 
beds of unequal hardness ; and, on closer examination, this appearance seems 
to be due to the presence in greater or less abundance of closely set cleavage- 
planes, dividing the granite into thin sheets. It l3 not easy to explain why 
these should be moi*e numerous in one band of granite than another. The 
planes of lamination in these granites dip northward (N. 30^ W.) at an angle 
of 20^, and they have the same inclination one-eighth of a mile down the 
stream. At the falls they are divided by joints inclining N. 40 '^ W.<60°, 
forming fissures which serve as passages for the water, which in places has worn 
channels similar to those often seen in sandstone)^. Near Sherwood Lake the 
granite has rounded masses of quartz, of six inches diameter or less, sparsely 
scattered through the rock. 

In following the stream up through the valley above mentioned opening 
out into the basin of Queen's Lake, the laminated granites were seen at in- 
tervals, but less frequently than below ; compact red granite and eurite pre- 
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vailing on the upper part. The same low inclination of the planes marked 
this laminated variety throughout, the dip being usually S. 30^ E. <15^, but 
occasionally northeast or northwest. In type it resemble that of Fall Brook, 
on the noi-th side of the granite belt. 

At Sherwood Rips, below Sherwood Lake, and extending thence four 
or five miles up the Northwest Branch, is a coarse red variety with occasional 
blotches of finer grain. This rock is remarkable for the peculiar appearance 
of the feldspar crystals of which it is largely composed. These are red in 
the interior, but nearly white towards the outside. Boulders and pebbles of 
this rock may often be seen, mingled with other varieties, in the beaches 
along the sea-coast between Musquash and Chance Harbor. The country 
around Sherwood Lake and the northwest branch of the West Musquash 
abounds with boulders and blocks of granite, frequently twenty feet or more 
in diameter. They are so thickly strewn in the streams, as at times nearlj 
to conceal their waters, when at summer-level, from view. 

In an exploration of the granite country made along the course of New Biver. 
New River, about nine miles westward of the Musquash district, the limit 
between the crystalline and the schistose rocks was found to be about eight 
nules northward of the point where this stream is crossed by the post-road 
to St. Andrew's and St. Stephen. In the interval, the land on either side of 
the stream is compank^Tely flat, mostly covered with sandy loam and with 
occasional ledges of dforite, gneiss and slates projecting above the general level 
of the surface. Beyond this flat and rolling country, gi*anite hills extend to the 
source of the stream. The latter escapes from the rugged country where it 
has its source, through a pass in the outer range of hills, which is distinctly 
visible from the Bay of Fundy. This ridge consists of tawny syenite. It 
terminates in a high bold cliff* called Porcupine Mountain, which overhangs 
the New River as Eagle Cliff*, its congener, does the Nerepis. Behind this 
range the land for some distance is lower, forming a basin to which various 
branches of the main stream converge. About two miles above Porcupine 
Mountain, on the main stream, there are ledges of coarse tawny granite, en- 
closing masses of the same rock, but of finer texture. One mile further up 
the stream, the granite is porphyritic with large crystals of red feldspar. 
Three-quarters of a mile beyond this jwint, the oi-dinary coarse red granite is 
abundant. At Smith's Lake, which is at the source of one of the branches, 
this is replaced by fine grained tawny granite, containing little quartz, and 
porphyritic from bands of feldspar crystals. Much of the country towai-ds 
the source of this stream is literally paved with granite blocks and bouldei-s. 

From Porcupine Mountain on New River, a chain of high hills extends 

southwesterly, and, with somewhat less elevation, comes out upon Lake 

Utopia, the northern half of which is surrounded by these granite eminences. 

On the eastera side of this lake the granite forms the shore from above 

Ludgate's mill nearly to Trout Bi-ook, a distance of one and a half miles. At 
24 
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the millS) and on the shore of Mill Lake, the itx^ is rather coarse, and 
contains much red feldspai*, but a mile southwards, towards Trout Bi'ook, is 
finer and of a gfty tint At Uiis stream the granite ia met by dark 
gi*ey and red strata of tlie Mascarene series. On the western side of the 
lake these schistose rock% some of which are filled with casts of brachio- 

Lake Utopia, podous shells, form the shore below the Thorou^^are, which connects 
Lake Utopia witih the ACagaguadavic Hiyer. Beyond thin thoroughfare, to 
the north, the granite hills rise on either side of the last named stream, 
and have been obsefved for a distance of several miles; but how much of' 
the wooded country beyond is underlaid by these red granites, and how 
much by other vjuieties, or by the darker ool<»ed syenitic gneiss of the 
Laurentian type, has not yet been determined. ^ 

From the Magaguadavic River at the canal or Thoroughfare, the red 
granites extend to the westward, and lying to the north of the old poeirroad to 
St. Andrew's, sweep around by Lily Lake to the Roix road. At several 
points along this border of the granitic area, red ciystalline f^sites apjiear, 
and intervene between the granites and ilark grey silicious and f^dspathic 
rocks similar te those of Lake Utopia. 

High hills of red granitoid rock rise <hl either side of the Boix road, 
near its junction with the post-road to St. Andrew's ; but farther norths 

Dlgdeqoaih. ^^^^ ^^ Same road approaches the Digdequash River, ihe crystalline rocks 
more nearly resemble those which we have elsewhere described as Laurentian, 
than they do the red feldspathic granites of the Nei'epis. In the valley of the 
river last named both formations are mostly concealed from view by the 
overlying schistose and dioritic beds which form the shores of this stream 
* for a mile w more above the Digdequash mills. Earther west, however, 

towards Bocabec, the more ancient gneissic series rises prominently into 
view, and extends thence to the St. Croix River. The greater portion of 
these crystalline rocks are the dark grey syenitic and granitic gneisses des- 
cribed in connection with the Laurentian system; but at various points 
over the surface and around the border of the area which they occupy 
red feldspar 'granites have been observed, some of which very closely 
resemble the intrusive granites eastward of the Digdequash River, while 
in others this resemblance is less marked. Of the latter class are 
certain beds appearing along the flanks of the syenitic hills, which skirt the 
northern shore of Passamaquoddy Bay. Thus, near Bocabec village, there 
are, between the diorites and sandstones of the Ma^scarene series and the 
dark grey gneiss to which reference has been made, beds of fine and 
coarsegrained crystalline diorite, which are associated with and seem to 
pass into a syenite containing a pink or flesh-red feldspar, and through the 
latter into a fine grained pinkish granulite. Rocks of this character are 
often met with in the great Laurentian tract of western Charlotte County, 
but they are not at this point clearly distinguishable fix>m the latter, and 
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are separated from tbem by no weU-defined line of demarcation. Faiiher 
west, similar rocks lie along the flanks of the high sjenitic hills north of 
Bocabec Bay, but here the distinction is more marked; and there are 
also, besides a pinkish granulite, beds of red crystalline felsite, bearing much 
resemblance to those elsewhere seen in connection with the Nerepis granites. 
Along the Olenelg road, which crosses the ridges alluded to, these felsites, 
which are sometimes ayenitic, appear as overlying patches upon the older 
rocks, while further north, along the southern side of Bonc^rte Lake, they 
are associated with and partly covered by dark grey schistose petrosilex 
For some distance north of this lake the older gneisses prevail ; but about 
the Upper Bocabec Lakes the red rocks again appear and consist of a pale red 
somewhat laminated and friable, very feldspathic granite, containing but little 
mica, and bearing much resemblance to some of the granites already des- 
eribed in connection with the intrusive rocks of the Nerepis region. 

The wooded character of the district under consideration makes the 
determination of the limits of these red granites somewhat difficult, but 
it is probable that the area occupied by them is considerable, seeing that 
rocks presenting the same features have been observed at a number of points 
between the Glenelg road and the Frye road, and again on the line of the 
St. Andrew's and Quebec railway about the Upper Ghamoook Lake and Chamoook 
Goldsmith's Lake. Some of these red feldspathic granites, like those north 
of Bocabec, and about Goldsmith's Lake, appear to be connected with 
the dark grey Laurentian ()) gneiss, but those which appear at Ghamcook 
Lake, and which have here a breadth of about half a mile, lying to the 
-south oi the main body of these gneissic strata, bear much resemblance to some 
of the intrusive granites of the hills at the sources of the Nerepis, Musquash, 
and New Rivers. We have elsewhere had oocajsion to draw attention to the 
dose resemblance which these bear to the red variety of Laurentian gneiss 
when in a highly crystalline condition. They are indeed so nearly alike, that 
unless the red grani!:e is in large mass, and its connection with the siUTOund- 
ing schistose* strata is clear, it is impossible to distinguish it from the por- 
phyritic crystalline variety of Laurentian rock, such as may be seen at Indian- 
town, near the city of St. John. The i^ed rock of Ghamcook Lake is highly 
feldspathic, of a brownish-red color, often weathering to a bright brick-red, and 
imperfectly syenitic It shows, too, some indications of an eruptive origin, 
veins similar to those of the mass of the rock penetrating not only the 
adjoining dark grey syenitic, but also the overlying dark grey feldspathic and 
schistose beds. A similar relation is better seen a few miles to the westward, 
where the same rocks are exposed along the shore of the St. Groix River. St CroixRiver 

On the eastern side of this estuary, low bluffs of dark grey syenite 
form the shore from Waweig Inlet to a point about eight miles north 
of the town of St Andrew's, and have been elsewhere described in our 
remarks on the Laurentian system. Here, nearly opposite the high bluff of 
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the Devil's Head, in CalaLs, these dark grey syeaites gradually give place 
to red granitoid rocks presenting features similar to those of the Upper 
Chamcook Lake, and like them, bearing much resemblance to the intrusive 
rocks of the Nerepis Hills. They consist of an imperfect syenite, usually of a 
brownish-red color, but often weathering to a bright brick-red. Two kinds 
of feldspar are distinguishable, but red orthoclase greatly predominates^ and 
at times forms nearly the whole mass of the F«ck. Quartz is present, but 
generally not abundant, while the hornblende is imperfectly crystalline, 
and scattered in dark earbhy grains through the red feldspathic base. In 
texture the rock is rather coarse, and mav at times be seen to contain masses 
or pebbles of grey granitoid rock and grey felsite. The mass is divided by 
numerous joints, of which the two most marked seiies run respectively north 
and east, dividing the rock into nearly cubical blocks. Some of these joints, 
especially towards the southern portion of the area, are occupied by dykes of 
dark grey diorite, while over the surfaces of others are often spread thin 
sheets of a bright green crystalline epidote. The rock is also divided by 
plane^ which are nearly flat, giving to the mass the appearance of a succes- 
sion of beils dipping southwards at a low angle. At one point it is covered, 
for a few feet, partially concealed by soil, by a sort of conglomerate, composed 
of red syenitic pebbles in a paste of diorite. About sixty rods above Brad- 
ford's Cove, the red syenitic rock is overlaid by beds of feldspathic rock, which 
at the line of contact are red, and seem to graduate into the former, but a 
few feet on, become dark, fine grained and homogeneous. To these feldspathic 
beds succeed dioritic and amygdaloidal traps and hard grey altered sandstones, 
the latter in nearly horizontal beds, and with layers containing shells of 
Modiolopsis and LinguLa. 

On the western side of the St Croix River the area covered by the red 
crystaUine rocks is much more considerable than that upon the east ; for 
while, on the latter, their breadth from where they are first seen to the 
point where they disappear beneath the stratified series above alluded to, 
does not exceed three-quarters of a mile, they here remain at the surface, 
and form the shore of the stream through the greater part of the town of 
Bobbinston. Robbinston, a distance of nearly four miles j being covered only by small out- 
liers of more recent rocks. In character tlie red rocks on this side of the St. 
Croix are much like those above Bradford's Cove, being a syenitic felsite, 
with imperfectly crystalline hornblende. With this, however, occur also, 
in the more northerly part of Robbinston, some beds of coarse red syenite, 
differing from the above in containing a large proportion of quartz in large 
round grains. 

The northern limit of the intrusive granites, between th^Digdequash 
and the south branch of the Oromocto River, is not known, t^T intervening 
country being mostly low and flat, heavily covered by glacial drift, and 
in a state of wilderness ; but from the abundance of granite debris in the soil 
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in the valley of the Magaguadavic, just south of the confluence of the Piska- 
hegan with that rivery it is evident that there is intrusive granite imme- 
diately below the mouth of the last named sti'eam. From this point south- 
ward, along the valley of the Magaguadavic, the soil abounds with granite 
boulders as far down as the Upper Falls, where ledges of this rock cross 
the stream, and high granite hills are visible in every direction. 

About the south branch of Oromocto Lake, in the settlement of Clarendon. 
Clarendon, the granites rise into ridges of moderate elevation, covered with 
boulder-clay. Between Sand Brook, eastward of this lake, and Douglas 
valley, the rock is mostly of the coarse red laminated variety, and is well 
exposed at Fall Brook, in the latter valley, just south of Gaspereau Lake. 
The granite is here very friable and cellular, the cavities frequently contain- 
ing black tourmaline, sometimes in large crystals, with smaller quantities of a 
pale green mineral (probably a hydrous mica) and a little fluor spar. 

From Craspereau Lake, the northern limit of the granite in Douglas 
valley, the granite extends to the north side of Douglas Mountain, at the 
junction of the Douglas valley with the Nerepis valley. Both sides of the 
latter valley exhibit beds of Laurentian and Upper Silurian age, but southward 
of these the intrusive granites again form an elevated wedge-shaped tract, 
covered by forest<3lad hills, which terminates in the Bald Mountain Ridge, 
on the boundary between King's and Queen's Counties. Bald Mountain, Bald Moon- 
which, according to Dr. Gesner, is 1,120 feet high, is the most elevated point 
in this part of the Province, and is about two miles from the northern 
border of the tract occupied by the intrusive granite. The junction 'of 
these rocks with the quartzites, diorite and syenite of Laurentian aspect, 
may be seen at the outlet of the eastern Bald Mountain Lake, near Hard- 
scrabble Settlement. 

To the eastward of Hardscrabble Settlement, in the parishes of 
Hampstead and Greenwich, the country ia still elevated, but very much 
broken, consisting of high hills of Huronian and Laurentian (?) rocks, separated 
by irregular depressions filled with Upper Silurian strata. In traversing . 
this hilly region, along the roads which connect Oak Point on the Long Reach 
of the St. John River with different portions of Jerusalem Settlement, as well 
as through the wooded country immediately surrounding Long Lake, no indica- 
tions of the presence of the intrusive granites were met with. Farther 
east, however, rocks bearing much resemblance to those of the Nerepis Hills 
may be seen along the northern side of the granites of Tjaurentian aspect, 
which reach the St. John River at the granite quarries in the parish of Hampstead. 
Hampstead. They are well exposed at the outlet of Fannen's Lake, one 
mile east of Long Liike, and about three miles from the quarries, where they 
consist of a moderately coarse granite composed of feldspar, varying from 
pink to flesh-red in color, quartz and black mica. The rock is divided by 
numerous joints having a uniform north and south course, into tabular 
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niasseB from two feet to tweuty f«et in thickness, dipping easterly at an angle 
of about 40°. 
Contact of for On Fannen's Brook, which flows from Fannen's Lake, the contact of 

Fannen^s these granites with the overlying schistose rocks may be observed. Aboat a 
"^^ quarter of a nule below the head of this stream, ledges of brownish-red 

granite are met with, holding fragments of fine grained rather dark grey and 
contorted gneiss, followed directly by ledges of. the last named rock, with dark 
grey somewhat gneissoid feldspathic sandstone and reddish granular felaite. 
About two or three rods further down the stream the granite again ^>pears 
in broad ledges, here with a bright red color, associated as before with dark 
grey gneissoid sandstone, through which the granite appears to have broken 
at numerous points, and which is intersected by veins of similar rock. 
The dip of the sandstone is N. < 60^ varying to N. 10° TE. < 60% thi« 
rock being followed by dark grey petrosilex, with a similar dip. These 
rocks, with contorted dark grey and grey argillites, occupy thd remainder 
of the stream to within a mile of its mouth, where, from a bend in the stream, 
the granite is again approached, the last rock visible here being a pale red 
granular felsite, containing small fragments of dark grey gneiss. Not more 
than twenty feet of this rock are visible in the bed of the brook, it being im- 
mediately overlaid by dark grey shales. A simllur pale red granular rock was 
seen in numerous fragments at the foot cf the high hills just south of the 
Nerepis Biver, near Welsford Station^ and in situ at Fall Brook in Douglas 
valley. 



VARIOUS PRE-CARBONIFEROUS ROCKS. 



The large area intervening between the granite hills of the Nerepis 
range and the southern border of the great coal-field is occupied by a series 
of schistose rocks of great thickness, the upper part of which resembles the 
Cordaite group of the Devonian series in St. John county, and has in 
connection with it beds which hold the remains of land-plants. The lower 
part contains near the base a succession of beds which lithologically 
resemble the lower half of the Mascarene series, and more remotely those 
sediments which, at Oak Bay and in the Nerepis Hills, contain fossil shells 
of Upper Silurian type. It also consists partly of a group of sandstones and 
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sbalj beds, which may be compared with the Dadoxylon sandstone of the 
Devonian series in St. John County. We have not yet obtadned the data 
which will enable us to assign these gi*oups to their proper position in the 
fgtolog^isaX scale, and have therefore been compelled to group them temporarily 
nnder the title of this section, premising, however, that divisions 1 and 2 
very closely resemble corresponding groups in the Mascarene series. At 
two points within the area occupied by these lower rocks, namely, on 
Pattemn's Brook and Perkins's Brook, both affluents of Back Greek, a branch 
of the South Oromocto River, very obscure remains of land-plants have been 
obtained from them. 

In the i*egion last named t!ie lower dark grey rocks are well exposed, 
and present the following succession in ascending order : — 

Division 1 : 

(a) Hard flinty grey and dark grey feldspathic shales and qmurtzites. SsmopsiB. 

{b) Well stratified highly fddspathic fine grained hard shales, a part of which 
are replete with alternating dark purplish-grey uid greenish layers, and 
have seams of dark grey shale, minutely dotted with dull spots. 

(c) Hard grey feldspathic shale6 with light grey seams and a minute network 
of white feldpathic lines. 

IHvision 2 : 

(a) Hard highly feldspathic dark grey or purpMsh-grey shales, with narrow 

and very regular color-bands of alternating grey and dark grey shades. 
(6) Pale green and olive- grey, rusty- weathering, highly feldspathic schistose 

rock, with pale brown bands and shadings, and having irregularly lenticular 

layers of a lighter color, 
(c) Dark grey, fine grained hard flinty shales, having elongated lenticular 

patches of a lighter color, and containing obscure plant- remains. 

Division 3 : 

(a) Qrey, often micaceous and quartzose slates, alternating with fine grained 

smooth and shining dark grey or black fissile argillites. 
(6) Hard grey rusty-weathering sandstones, alternating with grey micaceous 

slates and dark grey or black fissile argillites and carbonaceous shales, 
(c) Grey white-weathering felsite or highly feldspathic sandstone, covered 

by black shales with obscure remains of plants. 

The thickness of this series of grey and dark grey rocks has not been 
measured, but it may be roughly estimated from the width of the strata 
included between Three Bridge Brook and Perkins's Brook on the western 
side of the northern entrance to Douglas valley, where the measures from 
the base of Division 1 to the top of Division 3 ex|)Ose a breadth of about 
three-quarters of a mile of nearly vertical beds. 

We append the following details of the several districts in which these 
rooks have been observed. 

Clabbndon. — Westward of Douglas valley, the lowest beds of this 
series observed were the hard grey shales veined with white feldspathic 
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bands and lines. ^^ They are \dsible on the slopes of the hills immediately 
above Three Bridge Brook and in the narrow valley through which that stream 
flows. For some distance from the post-ix>ad along the south side of the 
valley, the rocks are concealed by heavy beds of drift, but half a mile up, at 
a point where there is a driving-dam, the shales above named may be seen in 
close proximity to a hill of coarsely crystalline intrusive granite of the 
Kerepis range. The schistose rocks extend from one hundred yards to a fur- 
long up the slope on the south side of the stream. The grey and dark grey 
flinty shales with elongated lenticular grey blotches are well exposed on 
the hills north of the valley, where they dip N. 20° W. < 80^. These 
sharply wedge-pointed lenticular grey patches or bands ara equally 
characteristic of these beds as seen near White Birch Hill on Bear Brook, 
a branch of Sand Brook, on the Ogden road. Here the surfaces of the layers 
are covered with minute dark spots, aud the dip is the same as on Three 
Bridge Brook. The same set of beds outcrops on the northern end of the 
Soul^ Oro- ridge running along the east side of South Oromocto Lake, and crosses the 
South Oromocto stream, forming low hills on its western side. Here they 
dip N. 10^ E. < 70«. 

The strata of Division 3, seen in Douglas valley, north of the petro- 
silicioas rocks above described, are dark grey and black carbonaceous clay- 
slates, well laminated and speckled with black on the surfaces of the layers. 
Their dip is N. 40° W. < 80^. Upon these rest-dark grey sandy and pyritous 
slate and grey quartzite, frequently pyritous and rusty-weathering, with the 
same dip. The highest quartzite beds (Division 3 c), which are feldspathic and 
white-weatheiing, become in part a flne conglomerate filled with small 
fragments of grey slate and felsite. The whole is suimounted by a mass of 
black carbonaceous shale visible along the banks of a small brook on the farm 
of Mr. Joseph Perkins. This shale abounds with comminuted vegetable 
matter, and contains badly preserved fragments of ferns and broad leaves. 
The same group of slates and sandstones is exposed in the valley of Bear 
Brook north of the petrosilicious strata on the slope of White Birch Hill, 
above noticed. The grey and black fissile slates and accompanying grey 
pyritous sandstones may be seen on the McLeod road near and at its 
junction with the Ogden road. They are speckled in the same manner 
as at Three-bridge Brook in Douglas valley; here, however, the spots 
take the form of a dark grey mineral in small but distinct crystals, with 
glistening cleavage-planes. The dip of the slates here is N. 20° W. < 80^. 
In the swale through which Bear Brook passes to its junction with Sand 
Brook, a branch of the South Oromocto stream, there are in connection with 
these slates beds of black gi-aphitic and carbonaceous shales. A low ridge on 
the north side of the swale is composed of grey silicious felsite and dark 
grey quartzose sandstone, holding veins of epidote and specular iron, as well 
as common and arsenical pyrites. Here also there are beds of the black 
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Speckled clay-^ates. This group of slates and sandstones does not appear 
on the portage-road along the south branch of the Oromocto River, there 
being a swamp where it probably crosses that stream. Northwest of this 
swamp there are bosses of porphyritic granite similar to that of the Nerepis 
Range, on each side of Meadow Brook (or Coal Brook.) 

South Inniskillen. — ^The road through this settlement branches off^*J Ennia- 
to {he westward about half-a-niile from the Government House on the main 
post-road to Fredericton. It crosses the two lower divisions of the rocks now 
under review at a very acute angle, the road having a westerly course. For 
some distance from the post-road it crosses fine grained grey and olive-grey 
aigillites and rather hard slaty shales, similar in as];)ect to those of Upper 
Silurian age on the south side of the belt of Huronian rocks near Govern- 
ment House, and those in the vicinity of Blue Mountain. They are best 
seen on each side of a brook (Queen's Brook), which crosses the road in the 
eastern part of the settlement, where the dip is N < 80^. Nearly a mile 
westward of this brook, there are exposures on the road-side of hard grey 
and dark olive-grey, feldspathic, well stratified rocks, with occasional spangles 
of pyrites, and dipping S. lO^E. < 70^; and very hard fine gi*ained feldspathic 
well laminated dark grey shales, speckled with block, holding nan-ow branch- 
ing stems of plants, apparently sea^weeds. The dtp of these beds is N. 5^ 
W. < 90^. After passing a clearing where there are two or three farms, 
the road is bordered for about a mile by woods and bushes. Here there are 
a number of outcropping ledges of the rocks of this series. The first seen 
were well laminated, highly feldspathic beds of Division 1 ft, with alternating 
dark purplish and greenish layers si)otted with spangles of pyrites. The 
latter color is due to a dark green chloritic mineral. (Dip N. 10® W. < 90®.) 
In an abandoned clearing beyond, and apparently overlying these, are compact 
feldspathic beds with a fine network of white feldsi)athic lines. They are 
succeeded by ledges of rather dark purplish-grey, highly feldspathic hard 
shales, with very regular color-bands, alternately grey and dark grey; these 
dip N. 1 5® W. < 90®. Ijess than a quarter of a mile west from this 
clearing, along the rop^, there are overlying beds, exposed in hard rounded 
ledges. These are olive-grey rusty-weathering schistose rocks. In the 
lower beds of the mass the lines of sedimentation are not obvious, but may 
be distinguished on freshly broken surfaces ; while the color-bands, which 
are inteiTupted, are irregularly lenticular in form. The upper part of the 
mass is more schistose, and is also seamed with grey elongated, lenticular, 
feldspathic blotches. Still higher beds near these have pale brown bands 
and shadings, and arc streaked and spotted with rod quartz veins. For half- 
a-mile from this point the road runs over a level wooded tract of clay land 
without rock exposures. Opposite Stanton's house, at the end of this roii 
there are outcropping ledges of dark grey flinty shales, with i-emains of 

land-plants very badly preserved. They appear to bo of the genera LejJtdo- FawiK 
25 
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dendron and CcUamites, with fragments of ferns. This rock is aIso marked 
by the elongated lenticular grey color-bands seen in the schistose strata above 
described. The beds dip N. 10° W. <90°. From this settlement a wood 
road leads down along Patterson Brook to Gaspereau station on the Western 
Extension railway. Silicious strata of this series appear along the banks 
of the stream as the station is approached. They are succeeded by dark 
grey argillites seamed with quartz, the quartz veins running nearly parallel 
to the strike of the beds, which dip N. 35«». W. < 90*. With these are 
coarsely schistose grey sandstones, dipping N. 60° W. < 70°. 

Sampstead. — To the eastward of the Enniskillen Settlement, andnorth- 
ward of the belt of Huronian and Upper Silurian rocks which extends 
through the parish of Petersville to BUe Mountain in the parish of Hamp- 
stead, the lower grey and dark grey beds now under review do not appear, 
being probably concealed by deposits of Lower Carboniferous age met with 
in the southern part of Jerusalem Settlement. To the eastward of the latter^ 
however, beds of this character may be seen on the northern side of the 
granite hUls which come out on the St. John River below the village of 
Hampstead. Reference has already been made in earlier pages to the contact 
of these granites, which resemble those of the Nerepis Hills, with the over- 
lying schistose beds on a i^arge brook (f^annen's Brook), which flows from 
Fannen's Laki». The rocks through which the crystalline mkaa would appear 
to have been protruded near the last named sheet of water, are dark grey, 
highly feldspathic rocks, which, near the contact, are somewhat gneissoid and 
contorted, but in the higher beds are more regularly stratified, becoming a fine 
grained feldspathic sandstone, with a dip varying from N. to N. 10° E. < 60°. 
These rocks bear some resemblance to a series of dark colored quartzitee^ 
described in connection with the Upper Silurian series as occurring along 
the southern side of the Neftpis valley, as well as to the lower portion of 
the Upper Silurian i*ocks in the Oak Bay district, and less markedly to a series 
of quartzose rocks to be presently noticed in .the Piskahegan Settlement, in 
the northern part of Charlotte County. Overlying the beds in question, on 
Fannen's Brook, and having the same general dip, but with numerous minor 
corrugations, are dark grey clay-slates, some of which are i*aiJier unctuous 
looking, and filled with minute dull spots. Tliese are exactly like some beds 
of Division 1 b. The higher portions of this series here exposed consist of 
dark grey and black shales, much contorted, which are probably of Division 3. 
Near the mouth of the brook, they are overlaid by the micaceous argillites of 
the higher group occurring in the region under consideration. (See page 197.) 

Piskahegan. — Between Clarendon in the South Oromocto countiy, and 
the Piskahegan Settlement in the parish of St. George, in Charlotte County 
u space of about ten miles intervenes, which is unsettled, and has not been 
visited by us. It is probably traversed by the grey rocks of this series, for 
they cover a considerable area in the Piskahegan Settlement. The moot 
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southerly beds seen were those of Piskahegan Falls. These are dark grey 
evenly bedded feldspathic quartzites, po. tions of which are somewhat gneissoid. 
Hinute sheaf-like groups of dark actinolite occupy seams in this rock. Some 
of the beds are so highly feldspathic as to come under the denomination 
of felsites. These have minute crystals of pyrites disseminated through the 
mass, giving it a rusty appearance on weathered surfaces. These quartzites 
are exposed upon the stream at short intervals for three-quarters of a mile 
above the falls, the dip in this distance changing from N. < 40® to N, 10* 
W. < 60°. A hill of quartzite and fine grained gneiss intervenes between 
these beds and other strata of this series in the Piskahegan Settlement on the 
east side of Hatch's Brook. About one quarter of a mile north from this brook, 
on the eastern side of the road, is another hil!, of less elevation, along the 
sides of which are projecting ledges of rock. They are grey, and dark grey 
highly feldspathic hard shales, some of whose layers are of a purplish-grey 
color, and others are covered with small dark spots on the cleavage-surfaces. 
They pertain to Division 1 b, and dip N. 10® W. < 50®. At Niles's Brook, 
toward the upper end of the settlement, there are at the road-side ledges of 
olive-grey micaceous slates and fine grained dark grey argillites. These ai'e 
similar to the beds of Division 3 a, and dip N. 10® W. < 70®. About 
one-quarter of a mile beyond this brook, a low ridge of red porphyritic felsite 
crosses the road ; it contains grains of quartz and spots of epidote. Just 
beyond it is a ledge of grey silico-feldspathic rusty-weathering rock, holding 
disseminated pyrites, which resembles the strata of Division 2. The country 
to the north and west of this point consists of low uncleared land, heavily 
covered with glacial drift. 

Magaguadavic Riveb. — Two miles above the confluence of the Piska- 
hegan with the Magaguadavic, ledges of grey schistose sandstone and coarse 
micaceous slate are exposed along the right bfChk of the stream. They dip 
N. < 30®. About three miles further up the river, on the banks of a brook, 
are grey ai^lites and micaceous sandy shales. These have a dip N. 30® E. 
< 10® — 30® and are similar to those of Division 3 a. At a second brook, 
half a mile further on, similar strata dip N. 35® E. < 30®. Here there are 
also dark grey feldspathic shales, with interrupted wedge-pointed bands. About 
half a mile above this point, ledges of light grey white-weathering feldspathic 
quartzite cross the stream, causing a low rapid, and having a northeasterly 
dip of 20® or 30®. These beds pertain to Division 3 c. For a mile or more 
beyond this point the river runs on the strike of the sandstone beds of Divi- 
sion 3, along their northward side. This portion of the series has here the 
aspect of dark grey flags. They may be seen at the southern end of Flume Flume Ridg«. 
Ridge, and with the dark grey argillites upon which they rest, cross the Digde- 
quash River, below Jones's Brook, in the Tryon Settlement. Thence they may 
be traced through the upper comer of St. David's paiish across the north- 
west branch of the Digdeauash. 



N. 
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Dumbarton. — In this parish, much of which is still unsettled, and but 
partially cleared, we have been able to spend but little time. Its southern 
portion, near the granite hills, is chiefly occupied by a series of micaceous 
quartzLtes and sandstones, described in the section on the Laurentian system 
as occurring along the line of the St. Andrew's and Quebec railway, north of 
the Roix road. These quartzites, aa stated in the section referred to, are 
probably the same with those which occur about Moore's Lake, in the parish 
of St.'David, and which are there associated with a series of mica-schists 
holding stauL'olite and garnet, imperfect gneisses, etc. The relations of these 
rocks are not yet fully understood, but so far as known they appear to form 
St. Andrew's P^*» o^ ^ single series. On the St. Andrew's railway the beds in question 
^d Quebec ^^^3 followed on the north by feldspathic shales and felsites, succeeded, two 
miles north of Roix station, by purplish-black argillites. At the twentieth 
mile-post on the railway, there is a low anticlinal of black carbonaceous shaleft 
covered by dark grey argillites. Further up, at Dumbarton station, the 
Digdequash River passes through a depression between Pleasant Ridge and 
Dumbarton Ridge. Here occurs a band of dark grey flags, similar to those 
which cross the Magaguadavic River near the southern end of Flume Ridge. 
At many places near, this station the surface of the ground is abundantly 
strewed with largetabular blocks of these rocks. Other beds of this series may 
be "seen crossing the Digdequash River at the Rolling Dam ; they are fine 
^ined grey sandstones, dark grey argillites, and black carbonaceous shales. 
Strata of this character underlie a tract of flat land, extending eastwardly 
through from the Digdequash to the Magaguadavic, and in the opposite 
direction to the St. Stephen Branch railway, north of the village of Moore's 
MOls. 
Moore*8 Mills. St. Stephen and St. James. — The rocks in the village just named are 

grey and dark grey imperfect ^eisses and mica-schists, associated with dark 
grey shales and pale grey quartzites, and have been described in earlier pages 
in connection with the Laurentian system. To the noiiiiward of these, and 
beyond the railway which traverses the middle of the settlement, are hills 
composed for the most part of thin bedded sandstones and aigillites, which 
vary in color from pale grey to dark grey, the sandstones forming layers 
from one inch to one foot in thickness, while both eCte more or less micaceous 
and rusty-weathering. Their dip is N. 30° W. < 40°. Beyond these 
beds, the belt of argillites alluded to in the last paragraph as crossing the 
Branch railway, extends through the low and swampy tract about Middle, 
Cranberry, and other lakes, at the head-waters of the Dennis sti-eam. Some 
of these argillites are silicious, but more commonly they are rather soft, and 
sometimes carbonaceous or gra])hitic, while their surfaces, especially in the 
paler beds, are covei^ with minute corrugations. About two and a-half 
miles northwest of Mooi'e's Mills, this series of dark grey rocks is 
followed by the pale silvery-grey micaceous argillites of the upper ^up to 
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be presently noticed. To the weatward of Moore's MUls the same belt of 
dark grey argillites and associated strata may be seen on the i-oads leading 
north from St Stephen to Basswood Ridge and Scotch Ridge, extending thence 
in the direction of the St. Croix River. So far as soen in this district, which 
is mostly low, flat, and heavily covered with gravel ridges and other super- 
ficial deposits, the series presents the same features as those described above 
in the vicinity of Moore's Mills, and on the St Stephen Branch railway. 

The dark grey strata of northern Charlotte and Queen's Counties, which 
have been described above, are bordered throughout their entire extent by a 
great belt of argillites and sandstones. These beds, so far as we have been 
able to ascertain, overlie them conformably ; they are highly micaceous through- 
out, and are of a lighter color and more uniform in appearance than the 
dark grey sediments southward of them. They present the following variar 
tions in ascending order : — 

Division 4, 

a. Hard grey somewhat micaceouB schistose sandstone, of no great thickness. Bynopws. 

6. Dark grey or bluish-grey micaceous argillites weathering light grey ; alter- 
DAting frequently with thick beds of a coarser texture and greenish tint 
The finer beds of this division are soft, and have silvery surfaces when 
weathered. 

DtvisionS. 

The bads last named graduate into other slates of coarser texture, all of 
which are greenish-grey in color and alternate frequently with thick bods 
of schistose micaceous sandstones, also of a pale green tinj;. The strata of 
this division usually a portion of carbonates of iron, lime and magnesia. 
The thickness of this Division is probably twice that of Division 4. 

Thero is very little variation in the aspect of these rocks throughout the 
extensive district south of the coal-field over which they are spread. Owing 
to their vertical position and uniform character, it is diflScult to form an 
estimate of their thickness. They have a width of four miles on the South 
Oromocto waters, and of nine near the western border of the Province, but 
! at both these points the beds are probably repeated in sharp folds. There can 

l^ little doubt that they possess greater volume than the dark 
grey strata beneath. In color, hardness and general aspect, these 
sandstones and argillites closely resemble the Cordaite group of the 
Devonian series in St. John County, but they appear to be more voluminous, 
and to have a greater number of thick arenaceous beds. The following are 
some details of their character and distribution. 

\^ NoBTH-WESTEKN CHARLOTTE. — In the north-westem part of Charlotte 

County this series occupies a wide area. On the St. Croix River, it extends 
finom near the Little Falls downward to a point about two miles below the 
0ran4 FallSf On the road from St Stephen to Woodstock it has a width 
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of about nine miles, namely from the Baillie Settlement to the oounty-luie 
between Charlotte and York. Thus they comprise a large portion of the 
parish of St. James, and much of the northern part of St Patiick. From 
the Scoodic and Canous Rivers on the west, they extend eastwardly with 
great regularity of position and uniformity of character, through Basswood 
Ridg«, Lynnfield and Anderson Settlements, to the Digdequash River above 
Jones's Brook, near the junction of the St. Stephen Branch with the St. 
Andrew's and Quebec railway ; thence to Flume Ridge on the Magaguadavic 
River, and onward to Brown Ridge on the east side of the Piskahegan River. 
Their dip changes from northwest in St James', to north in Dumbarton 
pansk On the Magaguadavic the dip is to the north-northeast, and on the 
Fiskahegan to the north-northwest. Throughout the series the dip is usually 
very high (80° or 90°), except in the synclinal bend on the Magaguadavic, 
where it is reduced to 50° or 60°. The presence of numerous thick sandstone 
beds in Division 6, as well as the firmness of the more schistose strata 
intervening between the arenacous bands, causes the higher portion of these 
pale grey beds to project above the general level of the country in broad 
rounded ridges. Many of them are sufficiently calcareous to effei*vesoe with 
acids, and as they also contain carbonate of iron, they yield buff colored loams 
possessing* considerable fertility. Hence we find that many of the most 
thriving settlements in southern New Brunswick are situated on this micaceous 
group. Such, besides those already mentioned, are Juvenile, Ballyshannon, 
North Inniskillen, and Fetersville Settlement, in the South Oromocto country. 
The ai^gillites of Division 4 are usually to be found in the depressions along 
the southern side of the ridges or swells of land underlaid by Division 5. 
In one of these hollows, near Cox's Brook, at the southern end of Flume 
Ridge, there are pale grey argillites, dipping S. 30^ W; < 60°, and holding 
VoBsili^ scattered remains of plants, of which seme are fragments of a species of 

Lepidodendron. At the brook-side there are numerous large blocks of the 
. dark grey fiags which are associated with the subjacent dark grey argillites ; 
and about half a mile northward, ledges of dioritic sandy shale, slate-con- 
glomerate, and black grey-speckled clay-slates appear, the former dipping 
N. 30^ E. < 60°. 

South Oromocto Country. — Nothing is known of this seiies in the 
unexplored space of ten miles intervening between the Piskahegan Settlement 
and the south branch of the Oromocto ; but near the mouth of Sand Brook, 
a branch of this stream in Clarendon, thera are ledges of olive and dark grey 
silvery-weathering argillites, which crop out along the bank of the brook, 
dipping N. 30° E. < 50°. Clay-slates of the same character may be ob- 
served projecting through the boulder-clay, on the McLeod road, for tv 
or three miles south-westward from Douglas Valley ; they dip N. 3^° W. v 
80°. At Perkins's Brook in this valley, the lowest beds of this series may 
be seen to rest upon black shales at the summit of the dark grey sediments, 
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There are a number of short cuttings along the Western Extension rail- 
roadf exposing jtale grey micaceous argiUites and sandstones, in all of which 
the beds are nearly vertical, but the underlie of the cleavage-planes grad- 
ually decreases from 80° to 50°, in proceeding northward to the North Innis- 
killen road. . The slates consequently break into wedge-shaped pieces, in 
which the scales of mica are arranged parallel to the lines of cleavage, 
causing the rock to split more readily in that direction. Two roads diverg- 
ing from the post-road through Douglas valley enter the settlement on the 
above named road. On the more northern of these several exposures of 
sandstones of this series occur, the dip being N. < 25°. The soil also abounds 
with fragments of this rock. On the hill-side westward of Patterson's Brook, 
in the settlement itself, there are also a few outcropping ledges of this 
rock, dipping N. 5° W. < 90°. At the eastern end of the road, near its 
junction with the main post-road through Fetersville Settlement, other beds 
of these micaceous sandstones appeal*. 

Hampstead and Wickhah. — ^We have not traced the distribution of 
these micaceous rocks eastward of the above named point in Fetersville, but 
have seen them in the Jerusalem Settlement, and observed them on the St Hampstead 
John River in Hampstead. They have here, between Little River and Fan- 
nen*s Brook, (two streams flowing into the St. John at and below Long Island,) 
a breadth of about three mil^s, and the beds are nearly vertical. They consist, 
for the most part, of lustrous argillites of a pale green color, with some thin 
beds of diorite, but towards the granite they are somewhat darker, while in 
the opposite direction, on the hills in the rear of Hampstead village, fine green- 
ish-grey white-weathering, lustrous slates alternate with duller grey feld- 
spathic slates, and dark green chloritic slates, in beds from two to four feet 
in thickness. Their dip here is N. < 80°. About 'a mile above the mouth 
of Fannen's Brook the valley through which the brook flows, which has 
no great breadth, alone separates the argillites in question from the granitic 
mass, but higher up the stream there are beneath these argillites beds of 
grey and dark grey slates, a portion of which at least belong to the lower 
group of sediments considered in the earlier half of this section. 

On the eastern side of the St. John River, argillites bearing much resemb- 
lance to those of Hampstead, and sometimes characterized by a pale green 
tint, may be seen at some points along the ^hore between Jones's Cove and 
the foot of Long Island, as well as to the eastward of the river in other 
portions of the parish of Wickham and in that of Springfield. They have Wickham and 
not, however, been sufficiently studied to enable us to distinguish them in all P"^*^* 
cases from the argillites of the Upper Silurian and Huronian series, which 
occur in the same region, and in connection with which they have been referred 
to in earlier pages. ' A band oC fine grey silvery- weathering argillites, which 
are probably of this series, extends through the northern part of the parish 
of Springfield. An isolated outcrop of similar clay-slates occurs in the middle 
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of the great coal-field of New Brunswick, at Goal Creek and Grand Lake 
in Queen's County ; here they are inclined at a high angle, and are surrounded 
by horizontal sandstones and shales of the Coal Measures. 



PERRY SANDSTONE GROUP. 



The rocks of the Mascarene series and older formations of Passamaquoddy 
Bay may be seen at many points to pass beneath a thick series of coarse con- 
glomerates and sandstones, usually of a reddish color, and to a large extent 
made up of fragments derived from the metamorphic eminences on whose 
slopes they rest. In these evidences of unconformability to the more ancient 
rocks, as well as in their color and the entire absence of cleavage in the finer 
beds, this series of strata exhibits features of close resemblance to a mass of 
sediments which has been extensively spread over the eastern counties, and 

Relation to which at some points hold organic remains indicative of a Lower Carbon- 
Lowtr Car- *^ 

boniferouB. iferous hori2on. These however have not been foimd in the Passamaquoddy 
area, while at two points, viz. — at St Andrew's in New Brunswick and Perry 
in the stat-e of Maine, the sandstones of the series have been found to con- 
tain plant-remains of Upper Devonian type. We cannot doubt, from a 
comparison of the two, that these formations are the same, though the beds 
which hold Devonian forms of v^etation at Perry may be lower in the series 
<. than those which have plants of the Lower Caaboniferous type in the Kenne- 
becads valley, and we therefore suppose that the stt*ata in question constitute 
a group of beds lying at or near the base of the Lower Carboniferous series, 
and characterized by an Upper Devonian fiora. 

The same remarks apply to the seiies of strata composing much of the 
peninsula terminating in Point Lepreau, which in color, position and other 
features bear a close resemblance to the rocks of St. Andrew's and Perry. 

We may observe here that should the Devonian rocks of St. John 
County prove to 1)0 of the same ago with those described under the designa- 
tion of the Mascarene series in Cliarlotte County, it will follow that the plant- 
beds of Perry are scpai-ated from those of St. John by several thousand feet 
of Devonian strata. 
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•DETAILS OF THE PERRY SANDSTONE GROUP. 

■ 

The largest area occupied by the rocks of the group about Passama- 
quoddj Bay, is that of St. Andrews, constituting the entire peninsula upon St Andrew's. 
which the last named town is built, as well as the adjacent reefs and islands. 
The rocks in question may be observed in the northern part of the peninsula 
to rest unconformably upon the higher members of the Mascarene series 
partly filling inequalities of the latter, as upon the western and northern 
sides of Chamcook Mountain, and in small outliers about Ohamcook 
Harbor. Their best exposures are upon the western side of the peninsula, Contact of 
where they present the following features. *^'™* ^^^' 

At Johnstone's Cove, three and a-half miles above St. Andrew's, coarse red 
sandstones and conglomerates of this group rest upon nearly horizontal red 
sandy slates of the Mascarene series. Whei*e fii-st.seen together, on the north 
side of the cove, the latter have a northeast dip of 20^, while the former 
dip southeasterly about 10', but both are variable. The conglomerates hold 
pebbles of the underlying grey sandstones and slates, as well as of other 
more ancient rocks, such as red orthophyre or leldspar-porphyiy, and dark 
grey quartzite. Fi*om Johnstone's Cove to Brandy Cove the same rocks, viz : 
grey conglomerates, resting on bright red sandstones, form the shore in nearly 
flat beds, or with low undulations, the inclination being generally to the south, 
usually at angles of less than 10^, but sometimes rising to 20^. At the last 
named cove these sandstones are cut by a dyke of gi*ey trap, the underlie of 
which appears to be to the north < SO*', but which is divided by joints dip- 
ping S. 20® E. < 15^. The masses between the joints, where weathered, peel 
off in concentric scales, disclosing a spherical inteiior, little columns of such 
spheres being thus developed, each of the diameter of about three inches. 
The sandstones near the dyke are changed from red to grey,and at the same 
time hardened and I'endered more compact, while the shaly beds have 
been altered to a grey slate. There is no apparent change in the dip in 
consequence of this intrusion. 

At Biundy Cove and Joe's Point, dark grey compact and amygdaloidal 
dolerites are conformably interstratified with the above named sediments. 
The latter are usually somewhat coarser in approaching beds of this character, 
and at the last named point are composed of pebbles from six to eight inches 
in diameter, consisting principally of red feldspar, with some quartz, black 
slate, etc. The traps which here cut through tJie Perry rocks do not differ 
in aspect from those seen farther north along the same side of the St. Croix 
River, which there intersect both the Nerepis granites and the Mascarene 
series. 

From Joe's Point to St. Andrew's the dip of the beds is quite uniform 
26 
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being a little east of south < 20^, but farther south towards the extremity 
of the peninsula, this becomes somewhat reduced. The beds too are finer 
in this direction, the coarse conglomerates and associated traps being absent ; 
while on the surfaces of the sandstones are found impressions of plant- 
remains, as well as irregularly cylindrical markings which may be the fillings 
of worm-burrows. J 

The organic remains of St. Andrew's are not so well preseryed as those 
of Perry in Maine. The position and relations of the latter have already been 
indicated in connection with the Mascarene rocks of the district, page 158. 
Here, as at St Andrew's, these rocks appear to have a great thickness, tke 
plant-beds occupying aposition somewhat below the middle of the series. These 
have yielded the following species, determined by Dr. Dawson, viz: — 

Fossils from Coniferous wood (Dadoxylon and Aporoxylon). 

Perry Bimin~ 

stone. Stigmaria pusilla, Dawson. 

Cyperites. 

Anarthrocanna F^rryana. Dawson, 

Carpolithes spicatus. Dawson. 

Lycopodites Richardsoni. Dawson. 

Lycopodites comosus. Dawson. 

Psilophyton, (probably three species). 

Leptophleum rhombicum. Dawson. 

Lepidodendron Gaspianum. Dawson. 

epidostrobus Richardsoni. Dawson. 

globosus. DoA/oson. 

Cordaites (Pychnophyllum) fiexuosus. 

Cyclopteris Jacksoni. Dawson. 

■ Rogersi. Dawson. 

— _ Brownii. Dawson. 

Sphenopteris recurva. Da/wson. 

i Sphenopteris Hitchcockiana. Dawson. 

Trichomanites filicula. Dawson. 

Filices, incertae sedis, two species. 

Carpolithes lunatus. Dawson. 

Descriptions and illustrations of the above named forms are to be 
found in the following publications of Dr. Dawson : — 

On the Precarboniferous Flora of New Brunswick, Maine and 

eastern Canada. (Canadian Naturalist, May 1861). 
On the Flora of the Devonian Period in northeastern America. 
(Quarterly Journal of the Geological Society, November 
1862), 
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Farther observations on the Devonian Plants of Maine, Gasp^ 
and New York. (Ibid, November, 1863). * 

Besides the large areas of St. Andrew's and Perry, rocks of the group 
under consideration appear at many other points about the shores and on the 
islands of Passamaquoddy Bay, and indicate their former wide extension. 
Of these the most interesting are those constituting a portion of Point ^<^^^^ Midjia 
Midjic and the opposite shore at the mouth of the Magaguadavic River. At 
the locality first named the rock. is chiefly sandstone with some conglomei** 
ate, and both of a bright red color, but at several points and half submerged 
ledges seen along the shore eastwai*d of this, the rock is a coatse dark con- 
glomerate, abounding with boulders and large angular fragments of the 
adjoining Mascarene rocks. Just around Cape Midjic to the eastward, a 
steep wall of slates and trap forms a part of the sea-cliff. On the one side 
the sandstones of Cape Midjic abut against it, and small patches of this bright 
red rock may still be seen clinging to the cliff of older rocks at the height 
of from thirty to fifty feet from the beach ; on the other side, the wall is termi. 
nated by a lower point of rock of the same age as the sandstones of Cape 
Midjic, but of a darker color, filled .with angular blocks of diorite and 
conglomerate from five to fifteen feet in diameter. 

Bocks similar to the above, but somewhat coarser and darker, appear at 
the mouth of the Digdequash River. Other small outliers ai*e seen on the 
shore between Chamcook Harbor and Bocabec Bay, and upon the following 
islands, viz. — Minister's, Hospital, St. Andrew's and Doyle's (north side). 

The representatives of the Perry rocks at Point Lepreau occupy, with PointLepreau. 
reference to the older series, a position analogous to those of Passama- 
quoddy Bay. As already described in preceding pages, the greater por- 
tion of the district lying to the west of Musquash Harbor and thence to 
Mace's Bay is occupied by strata probably of Huronian age, but in passing 
from these towards the promontory in question, a series of compari- 
tively coarse sediments is met with, apparently imconformable to those just 
mentioned, as well as very dissindlar in the features which they present. 

Where these rocks are first met at Dipper Harbor, they consist of coarse 
dark brown conglomerates, holding large pebbles of hard slate, granite and 
quartz, dipping northerly at an angle of 40^. These conglomerates extend 
quite across the peninsula, being visible at several points between Dipper 
Harbor and Mace's Bay, as well as along the eastern shore of the latter to 
within a short distance of Lepreau Basin. They. hold at one point a oonsider- 

^ Since the above was written a Report prepared for the Geological Survey by 
Dr. DawBon has appeared On the Fossil plants of the Devonian and Upper Silurian of 
Canada, etc. ; 92 pages 8vo. with numerons wood-cuts and twenty plates. The plants 
of St. John are there referred to the Middle Devonian, and those of Perry to the Upper 
Devonian. Publishers, Dawson Bros, Montreal ; Sampson, Low, Son and Mftrstoi) 
I/ondon ; 1871, 
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able deposit of very white limestone, having a concretionary stmcture. In 
going southwards, towards Point Lepreau, and at the distance of about one 
mile from the latter, the conglomerates alluded to are succeeded by shaly 
sandstones dipping N.W. < 20^, and again, at the distance of one-quarter of 
a mile, by. greyish i-ed sandstones, with a dip N. 10® W. < 30**. These 
latter, capped on the west by pale red sandstone, andfhaving a uniform north- 
westerly dip, extend to the Point. They here exhibit numerous round 
impressions some of which may be worm-burrows, while others resemble foot- 
prints. 

The discordances in dip, some of which are above given, render the rela- 
tions between the dark brown and the red rocks somewhat obscure, and at first 
suggest the idea that the latter may be Triassic. Their resemblance, however, 
to the beds of St. Andi*ew's and Perry, both in color, texture,' and in the 
impressions, to which reference has been made, leaves little doubt that they 
are members of the same formation. There would seem to be a synclinal 
structure between Dipper Harbor and Mace's Bay, the conglomerates 
forming the bottom of the basin, while its upper members are represented 
by the bright i*ed sandstones. 

Small patches of conglomerates' of this series also occur at Lepreau 
Harbor, where they rest unoonformably upon strata of the Laurentian and of 
the Kingston group. On the noi'them side of the same harbor, and about half 
a mile below the village of Lepreau, grey conglomerates and sandstones, 
probably of this age, are exposed, together with grey sandy shales, dipping N. 
20^ W. < 50®. The latter contain numerous but ill-preserved remains of 
plants. 



LOWER CARBONIFEROUS SERIES. 

The general position and character of the Lower Carboniferous in New 
Brunswick has already been indicated in the introductory section. If we except 
the conglomerates and sandstones of Perry, St. Andi^w's and Lepreau, already 
described, (which occupy with relation to the older rocks a position similar 
to those of the formation in question), only small outliers of this extensive 
scries occupy within the area to which this Report more particularly 
relates. We give here, however^ a brief summary of its more imjwrtant 
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features as seen in the eastern and^central portions of the Province, the details 
being drawn, with one or two exceptions, from our previous publications. 

The rocks of this formation occupy in the region alluded to a very 
large area, comprising the greater part of the valleys between the older meta- 
morphic ranges, and to the eastward covering the slopes and sometimes the 
summits of these latter. The great valleys of the Belleisie and Kenne- IW«trfh«tion- 
becasis, comprising a large portion of King's County, and the continuation of 
the same great depression along the Fetitcodiac River over much of Albert 
and Westmoreland Counties, are thus covered by them, as well as several 
detached areas along the coast, such as the neighborhood of Crardner's Creek, 
Quaoo, and Salisbury Cove, and a long, narrow and broken belt extending around 
the margin of the great central co{J-field through Queen's, York, North- 
umberland, and Gloucester Counties to the Bay Chaleur, connecting at the 
last named point with the Bonaventure formation of the Province of Quebec. 
Detached areas of these rocks, more or less considerable in extent, occur 
also covering the more ancient series at several points in the north and 
west of the Province, the most important being those of the Tobique River 
in Victoria, and the vicinity of "Woodstock in Carleton County. 

Near Sussex, in the eastern portion of King's County, this formation 
consists of the following members, in descending order* : — 

8. Reddish-brown arenaceous shales and red sandstone. 

7. Upper conglomerate ; hard and massive beds. 

6. Bright red sandstones and brownish-red shales and sandstones, g^cce^ion in 

[Brine-springs rise from these beds.] Suaaex. 

5. Grey sandstones, flags, and dark grey ^bituminous shales, 

with Gyctoptens Aeadica and Lepidodendron corrugcUium, 
4. Conglomerate, limestone, gypsum and dark grey bituminous 

shales with Ter^frahUa n/fflata^ etc. ; Cyehpteris Aeadica and 

Lepidodendron oormgtUwm. 
3. Lowei' conglomerate, hard and massii^e beds. 
2. Break in section (probably shales.) 

1. Basal conglomerate. 

t 
These beds vary considerably in following their line of outcrop. This is 

more especially true of the wide Carboniferous area to the eastward of the 

above section, where some of the upper members become reduced or changed 

in character. The lower members also in the same direction are variable, 

Nos. 1, 2 and 3 being sometimes wanting. This is the case near the Albert 

Mines, where dark grey bituminous shales, holding albertite, rest directly oa 

the slopes of the older metamorphic ranges. These shales, besides the Albert Co. 

vegetable fossils above enumerated, are in some parts abundantly filled with 

* Georges*. Hatttiew, Ap|>eiidix to Dawson'i Aqulian Geology, second edition, page 687, 
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remains of ganoid fishes, referred to the geniis PalaeoniBcus, and probably 
identical with those so abundant in the cliffs of Horton Bluff, in Nova Scotia. 
With the Carboniferous rocks of the latter Province, those of New Brunswick 
connect through a series of sandstones and conglomerates of red and grey 
colors, which form the shores of Chignecto Bay, and which are probably the 
equivalents of those of the Joggins in Nova Scotia. 

Coastal areaa. In the coastal areas to which reference has benn made, the hard 

massive conglomei-ates of Nos. 1 to 3 again come into view, and constitute 
some of the more remarkable headlands, but are associated with finer beds 
of red and grey colors, containing numerous vegetable fossils of the Lower 
Coal Measul^ type. There are here too, with these coarser beds, consider- 
able masses of intrusive rocks, but these are not so abundant as in the 
central portions of the Province around the borders of the coal field. 

Interior basfaia From the Lower Carboniferous rocks of the southern counties and the coast 

- those of the interior differ mainly in the absence of the great ridges of 
conglomerate which form so striking a featuro in the scenery of the former. 
They differ also in the more frequent occurrence of imperfectly crystalline 
rocks, which, in the form of dolerite and amygdaloid, may be seen forming 
beds [of {considerable thickness at many points around the border of the 
area occupied by the Coal Measures. These intrusive rocks are associated 
with feldspathic sediments of a quasi-igneous aspect, such as clay-stones, 
porphyries and tufas, as well as with the ordinary conglomerates and sandstones, 
the latter being usually of a bright red color. Beds of limestone, holding 
Lower Carboniferous shells and corals,, occur at several points along the south- 
em boixler of the basin, but have not been observed along that to the west or 
north, though the strata in the latter direction are generally calcareous or 
marly, and at times hold small masses of gypsum. 

The outlier of this form.ation on the Tobiqiie presents features nearly 
resembling those of King's and Albert Counties, consisting of red calcareous 
conglomerates and variegated sandstones, with red and green marls, limestone 
and gypsum. With that of Woodstock we are not acquainted. 

The economic minerals of this group are important, embracing, in addi- 

**^***"^' tion to limestone and gypsum, brin^ springs, coal, bituminous shale, albertite, 
freestones, grindstones, and ores of manganese. Bemarks on the distribution 
and character of these latter are deferred to the section on the useful 
minei-als of the Province. 



DETAILS OF THE LOWER C ARBONIFEROUS SERIES. 

Of the outliers of these rocks within our area the first is on the west side of 
Grand Bay on the St John River, nearly opposite the embouchure of the Ken 
nebecasis River, in King's County, being the western teimination of the long 
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tongue of Lower Carboniferoas rocks filling the valley of the last named stream. 
While the latter, however, are inclined at a moderate angle, those on the west 
side of the river are lifted up into a nearly vertical position, and dip to the north- 
east, being included between the strata (tf the Kingston group on the north 
and the granitoid rocks of t)ie Laurentian on the south. In their relations 
to the older series, as well as in their lithological features, they accord with 
what is seen of the same formation in the Milkish Passage, on the opposite 
side of St. John River. At the latter place, where the exposures are good, 
there is presented the following succession in descending order fi*om north- 
west to southeast : — 

a. Diorites, feUites and slates of the Kingflton gronp of the HHronian series. 

6. Grey grit and sandstones in repeated hands of about 50 feet in thickness, separated Succession at 
by depressions about 250 feet wide, in some of which red, grey, and olive ^^kish , 
colored shales, with a few ledges of grey sandstone, appear. Oblique lamination 
is sometimes strongly marked in the grits ; the shales contain occasional ripple- 
marked beds, and remains of land-plants are sparsely scattered over some lay- 
ers. These grey beds are a part of the Lower Carboniferous series. 

e. Repeated alternations of dull red conglomerates and reddish-grey grit and sand- 
stone, with dark red shales ; conglomerates being most abundant in the lower 
beds. These are the same in appearance as the rocks between Brandy Point 
and Law's Brook, on the opposite side of the river, and like the rocks of division 
b, belong 1o the Lower Carboniferous series. 

d. Sandy shales and flags of a grey color, much contorted, and of which many layers 

abound with casts of worm-burrows or f ucoids [Palce^phyci) of several varie- 
ties. These are Lower Silurian strata beneath the primordial slates which 
appear farther east at Drury's Cove. 

e. Granitoid and grey chloritio Laurentian gneiss, with beds or dykes of fine 

grained dark grey slaty diorite, nearly vertical. 

The last named beds form the southern shore of Kennebecasis Island. On 
the other or southern side of Kennebecasis Bay, red sandstones and con- 
glomerates of the Lower Carboniferous formation form the shore between 
Boar's Head and Sand Point, as well as a portion of the Narrows of the St. 
John Biver as far south as Bedam's Cove. The strata are but slightly 
inclined, exhibiting a series of low undulations. 

Between Sand Point and Bothesay, this shore of the Kennebecasis, 
excepting a few beds of white sandstone and red shales to the east of Dniry's 
Cove, presents only crystalline schistose rocks of the older formations, 
but beyond that point these are again concealed by Lower Carboniferous 
deposits, which also form portions of the northern shore of this stream, 
and the greater part of the islands which dot its surface. ^These deposits 
are principally remarkable for the coarseness of the conglomerates which Kennebecasis 
here form so large a portion of their bulk, and which consist of imperfectly ^o**^""*"****- 
rounded fragments of granite or syenite, erystalline limestone, mici^schist, 
and soft brown sandstone, imbedded in a paste usuaUy of dark red clay or 
sand, rarely in a grey calcareous mud. These pebbles, excepting that last 
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named, have been derived from the rocks of the Laurentian system, and 
the older schists, limestones, etc., resting upon it Similar conglomerates, 
etc., extend along the river to the eastward, as far as Apohaqui station 
near Sussex. 

The rocks of Belleisle Bay, except that the conglomerates are somewhat 
less coarse, and destitute for the most part of the calcareous pebbles which 
are so common in the Kennebecasis conglomerates, do not differ essentiallj 
from these latter. They occupy much of the southern part of the parish of 
Springfield, and are well exposed along the roads which connect Kingston 

Belleisle. and Norton vdth the village of Belleisle. Upon each of these roads, lime- 
stones of this formation occur in considerable beds, those near the JE^ingerboard 
m Norton containing sulphurets of lead and coppar. From Belleisle Comer, 
the Lower Carboniferous rocks extend both eastwardly and weetwardly, 
consisting chiefly of the coarser beds, which, in the former direction, may 
be seen in a series of bluffs along the northern shore of Belleisle Bay to and 
beyond Jenkins's Cove, and in the latter constitute the eminence of Bull Moose 
Hill, as well aa other high ridges to the eastward towards Callina Comer. 
Beyond Kierstead Mountain, in the same direction, our observations have 
not extended, but limestones and conglomerates of the formation are known 
at vaiious points as far as Butternut Bidge in the parish of ^udholm, connect 
ing probably, in the neighborhood of the latter, with the similar rocks which 
skirt the southern border of the great central coal-field. The limestones in 

FoflsilB. question are usually of a gi'eyish-white color, and more or less bituminous. 

They hold, at Butternut Eidge and elsewhere, Terebrahda 8uJkUa, Productus, 
orthoceratites, fragments of crinoids, and other organic remains. 

Near Norton station the Lower Carboniferous rocks of the Belleisle 
valley blend with those of the parishes of Norton and Sussex, thence extend- 
ing eastwardly to unite with the similar rocks of Albert and Westmoreland 
Counties. The arrangement of the beds as seen near Sussex has been indi- 
cated in the general remarks. The 'centre of the Valley is occupied mostly 
the rocks of Divisions 4, 5, and 6, while further south, in the parish of 
Upham, the lower conglomerates come prominently into view, forming a 
series of bold ridges conforming to the course of the metamorphic hills. At 
many points along their southern border, which corresponds roughly with 
the valley of Hammond River, the calcareous beds may also be seen, and at 
Markhamville, near the sources of the last named stream, they hold valuable 
deposits of manganese. 

Allbert County The Lower Carboniferous rocks of Albert and Westmoreland Coimtien, 
contini^ous with those of King's County, present, as a whole, the same features, 
but with some modifications in the relative thickness and arrangement of 
the beds. Along the PoUet River, near Elgin, in the first named county, the 
base of the series is represented by heavy beds of coarse conglomerate, rest- ' 
ing upon the metamorphic hills, and largely made up of pebbles, from two to 
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thirty indies in diameter, derived from these latter. Above these conglomerates 
are hard grey sandstones and sandy shales, followed by calcarco-bituminous 
shales, holding ganoidal scales. Farther north are other grey sandstones 
and shales, with limestones, occupying most of the country between Elgin 
and Salisbury. These higher beds are probably the equivalents of the flags 
and shales of Nos. 4 (7) and 5, as seen about Norton and Sussex. The upper 
red sandstones and conglomerates appear to be wanting at this point, probably 
from denudation, but may appear farther north in the parish of Salisbury. 

Through the eastern part of the parish of Elgin, the above named rocks 
appear at many points about the head-waters of the Coverdale Kiver, resting 
upon the metamorphic hills, as well as filling neighboring valleys. The 
bituminous shales are here somewhat thicker than they are to the westward, 
and besides icthyic scales and teeth of the rhizodont type, hold fragments of I'^onilB. 
L^^idodendron eUgans and stipes of ferns. Farther east, in the parish of 
Hillsborough, these shales appear to fon9 the lowest beds of the series, as will 
appear from the following section by Dr. Dawson, in the vicinity of the 
Albert Mines. The/wction ia an ascending one (from 6 to 1). 

6. Calcareo-bituiniiKmB shales of the Albert mines. Section at 

6. Grey and dark-colored conglomerate. mmes. 

4. Red sandstone and conglomerate. 

3w Limostone and gypsum*. 

2. Reddish sandstones and shales. 

1. Grey sandstone, often coarse and pebbly, with shales and conglomerate. 

A similar succession was observed by Dr. Dawson, on the Memram- Memramcook 
cook Kiver, in the parish of Westmoreland. The higher beds, which appear 
about Hopewell Ferry, are regarded by Dr. Dawson as probably equivalent to 
the great sandstone ledges of Seaman's quarry, in the Joggins of Nova Scotia. 
Similar beds form much of the low land between Shepody Bay and Salisbury 
Cove, but are here associated with beds of conglomerate, which, along tho 
northern shore of Ghignecto Bay, form a series of ridges terminating in Cape 
Enrag^. Other conglomerates, also of a reddish color, form the upper 
half of Shepody Mountain. At their,base, and occupying a position similar 
to those of Markhamville in TJpham, are workable beds of manganese. 

In the detached coastal areas, which at several points appear along the 
northern shore of the Bay of Fundy, it is not always easy to ^stinguish 
between the rocks of the Lower Carboniferous formation and those of the 
Coal Measures. The following descriptiQn of the more important of these 
areas is taken from our '^ Observations on the Oeology of Southern New 
Brunswick." 

m 

" The Carboniferous rocks of Gardner's Creek and vicinity form a part of Giodner's 

the largest of several deposits of this era scattered along the southeastern 

shore of the Province east of St. John ; now isolated, but evidently marking 

the former existence of a large area of sediments in the depression filled by 
27 
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the waters of the Bay of Fundy, continuous with the coal-formation which 
bounds its northeastern end, and probably connected also with the Lower 
Carboniferous of the Kennebecasis valley by the depression of land at the 
mouth of the St. John River. 

The strata of the district under consideration seem to lie in a series of 
undulations nearly parallel to those of the older series of metamorphic rocks, 
but having frequently a more northerly direction. These corrugationB have 
been impressed upon the beds at some period between the close of the Oarbon- 
iferous and the Triassic epoch, since, as will be shown in the sequel, sediments 
of the latter age are found resting upon the upturned edges of the Carbon- 
iferous beds. 

Along the shore from Emerson's Creek to Quaco, cliffs of greater or less 
elevation afford excellent opportunities for studying the varied characters 
presented by these latter. The strata consist chiefly of sandstones and shales 
in frequently alternating beds varying from a few inches to twenty feet or 
more in thickness. The prevailing color is a chocolate-red, paler (and often 
giving place to grey,) in the sandstones, but frequently deei)ening to dark 

4 

purplish-red in the shales. The sandstones oflen pass into grits, and more 
rarely into beds of a hard conglomerate, made up of pebbles derived from 
the indurated rocks of the metamorphic hUls imbedded in a sandy matrix. 

A few beds of dark grey shale occur and, with the finer sandstones, iiold 
plants of seveiul genera, and species characteristic of the true Carboniferous 
formation, usually in an imperfect state of preservation, and by no means 
abundant. Specimens of these fossils' were submitted for examination to Dr. 
Dawson, who remarks upon them as follows : — 

" In looking over your Cardner's Creek plants, I find the following : — 
FoMils. « Cordaites boroBsifoUaf and trunk of same. 

" CcUamitea SurJcovii. 

ti Q cam,nMfornm. 

*' Megaphyton (species not determinable). 

" Stembergia. 

" Cardtocarpon (several species). 

** LepidophyUum, 

" NwTopteriSf like N, Loahii, 1 

" JVeuropteris, like N", auriculata, t 
'' In so far as they tell anything (and this is not very much), the 
specimens are Carboniferous rather than Devonian, and are more like the 
Millstone grit than any other part of the Carboniferous." 

Westward of Wallace's Cove, massive beds of a hard conglomerate 
of grey and and brown colors, derived from the wreck of the Devonian and 
Huronian rocks northward, are brought up by an anticlinal fold in the 
foi*mation, and constitute the principal mass of the bold promontoiy known 
as McKay's Head« 
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A similar dqjofiit may be seen at Quaoo and Bogers's Heads, resting on 
the flanks of ridges of intrusive trap. Near the light-house at Quaco it is Quaoo. 
assodated with thick beds 6f limestone, and is covered by grey conglomerates 
and sandstones, holding CcUamUes and trunks of trees, with some thin beds 
of calcareous shale, the latter with Cypride* and Naiaditea. 

As already intimated, the strata of this coal-basin are much folded and 
otherwise disturbed. Faults were observed at several places ; and at Dewar's 
(Grardner's Creek) where the beds are curiously folded and bent, an admirable 
opportunity is afforded, both in the cliff and on the beach, for studying these 
phenomena. There seems to be an extensive overturned dip at this place, by 
which the higher members are inverted. 

The remaining Carboniferous ai-eas along the coast require but brief notice. Martin'sHead* 
At Martin's Head deposits of this age may be seen filling the space between 
the head and the high metamorphic series in the rear. They consist of soft 
grey sandstones, friable marls an4 shales of pale brown, grey and chocolate 
colors, and differ from the ordinary type of these rocks upon the coast in their 
remarkable softness and incoherence. They form a synclijxal between the ex- 
tremity of the head and the upland, reposing unconformably upon the rocks of 
the latter, with a southerly dip of 60^. They here hold beds and veins of gyp- 
sum, and are overlaid by several well defined marine terraces. 

A short distance to the eastward of the last named locality, red and 
purple conglomerates and grey slaty calciferous shales are exposed in nearly 
perpendicular beds, and form the eastern side of the harbor of Goose Creek. 
They probably represent the similar beds at McKay's Head and Quaco. 

At Point Wolf, the hard conglomerates near the base of the series again pohit Wolf 
appear, and rise into the bold ridge known as Owl's Head, attaining an eleva^ 
tion of not less than seven hundred feet. They are largely made up of pebbles 
of quartz, epidotic rock, jasper, slate, etc. derived from the older series, and 
are filled with slickenside surfaces. Besting upon them, and forming the 
northern side of the ridge, are fine grained grey sandstones ejid thin bedded con- 
glomerates, the former holding remains of SterribergiayCcUcMniteSyLepidodendron, 
Sigiliarkum, JfegapkyUm, etc., besides thin seams of coal and large trunks of 
undetermined trees. 

As already intimated, the Carboniferous rocks of King's and Westmore- 
land Counties blend with those of the great' central coal-basin about Buttter- 
nut Kidge, the eastern termination of the long spur of metamorphic rocks 
which separates the valley of Belleisle Bay and Biver from that of Washade- 
moak Lake. Along the northern slope of this ridge, the Lower Carboniferous 
rocks are met with at many points, but their distribution, which is very ir- 
regular, is but imperfectly known. Tliey consist for the most part of conglo- 
merates, usually coarse and of a red or brownish-red color, and along their 
southern margin, near the county,line, fill hollows and depressions among the 
older rocks. They are well exposed at Shaw's mill, in the southeastern part 
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Parish of 
Wickham. 



Succeadon 
Hampstead. 



of the parish of Wickham, and again to the westward of this point, along the 
road running northward from the valley of Spragg's Brook, having here an 
inclination N. 40^ E.<20**. In the same parish, the limestones of the form- 
ation outcrop at several points, as near the house of Joseph Keichardt, one 
mile north of the county-line, where they may be seen to rest directly upon 
altered rocks, probably of Huronian age, and are associated with grey sand- 
stones and sandy shales (dip N. 20^ W.<20^), filled with poorly preserved 
stems of plants. They are quite soft, of mottled white and reddish colors, 
and are filled with brachiopodous shells. Similar limestones also outcrop still 
farther to the westward, at Rush Hill, and upon the opposite side of the St. 
John River in the parish of Hampstead. As seen near the river last named, 
the sediments associated with these limestones are peculiar in being of a 
highly feldspathic character, and of a quasi-igneous aspect. On its eastern 
bank, in the parish of Wickham, they consist of purplish-red feldspathic 
sandstones, and have a suiface breadth of about two miles, extending from 
about half-a-mile above Golding's Comer to near the outlet of Waahademoak 
Lake, with a low inclination to the northward, not generally exceeding 20®, 
but sometimes rising to 30®. On the western side of the same stream, in the 
parish of Hampstead, where their breadth is somewhat greater, they exhibit 
the following arrangement : — 

1. Grey sandstones, in broad flat masses, having a slight northerly dip. These beds 

are seen on the hills south of Otnabog Lake, and are similar to those 
occurring elsewhere among the coal-measures. 

2. Compact and vesicular dolerite, with coarse grey amygdaloid, holding calc-Rpar, 

quartz, and red heulandite. 
- 3. Buff colored sandstones. 

4. Soft ochreous bluish and yellowish shale, with splintery fractures. 

6. Greyish and reddish semi-crystaUine limestone. Some portions of this are 
soft and unaltered, being abundantly filled with shells ( Terebratula s^ffata^ 
Prodtictu8f OrtlioceraSf Conularia, and more rarely joints of crinoids) , while other 
portions are destitute of fossils, and are an imperfect marble. About thirty 
feet of these beds are exposed. 

6. Beneath the last are thick beds of yellowish, reddi^ and purplish sandstone or 

■ 

sandy felsite, a rock in which pellucid grains of quartz are scattered through a 
paste which is highly feldspathic and often kaolinized. These are similar to 
much of the rock in Wickham. 

7. They are followed by dark grey dolerite, in a bed about 20 feet in thickness, 

beyond which are sandstones similar to those of No. 6, but mostly concealed 
from view. These probably underlie the soil southwards to Little River, on the 
southern side qf which they may be seen resting against nearly vertical greenish- 
grey micaoeous slates. Much of the sandstone rock is here a nearly pure 
felsite, which, in hardness, compactness and imiformity of color, might readily 
be mistaken for some of the petrosilex rocks of the much more ancient Huronian 
series. 



Wo have not observed the limestones of this formation westward of tbQ 
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point above described, but sandstones and conglomerates^ exhibituig the usual 
red or brownish-red tint of the series, and holding a similar relation to the 
metamorphic rocks and those of the coal-measures, appear through much of 
Jerusalem Settlement and westward in the parish 'of Petersville. Near Yail's 
Inn, on the Magaguadavic River, the belt ot these rocks bends to the north and 
then to the northeast, extending ' through the Harvey Settlement to the St. 
John River, aboi^t ten miles above Fredericton. Beyond the last named stream 
they have been recognised about Stanley and Tay Creek in York County, 
as well aa near Boiestown, and probably connect with the similar rocks on 
the NipiEogoit River near Bathurst. 



THE CARBONIFEROUS SERIES. 



The rocks of the Carboniferous system occupy in the central portions of the 
Province a district unequalled in extent by that of any other formation in New 
Brunswick. Covering a triangular basin of which the two principal aides are 
from one hundred to one hundred and sixty miles in length, they spread over a 
krgeportionof the counties of York, Queen- s, Sunbury, Kent, and Northumber- 
land. From near the Oromocto Lake, in the first mentioned county, as the apex LImiti of 
of the triangle, the basin in question widens rapidly to the eastward, embracing 
along the line of the St. John River the entire district between Fredencton and 
the Washademoak Lake in Queen's County. Farther to the east, the limits 
of the formation are less accurately known, but are believed to include the whole 
of a large district of which the most northerly point is in the neighborhood of 
Bathurst on the Bay of Chaleurs, and that to the south, near the village of 
Shediac, in the County«of Westmoreland. Other areas, but of more limited 
extent, have been recognized near Gardner's Creek in St. John County, as well 
as along the coast in Albei-t and Westmoreland, where they connect with the 
rocks of the same great series in Nova Scotia. 

The strata of the coal-measures are conglomerates, sandstones and shales Oharacten. 
like those of the Lower Carboniferous formation, but are mostly grey in color, 
and less coarse in texture. The coal-seams associated with these rocks are 
numerous but thin, none, so far as known, exceeding twenty-two inches in 
thickness. Lideed, the entire formation, notwithstanding its great superficial 
extent, is believed from various reasons to be. comparatively thin. Among 
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others maj be mentioned the very slight inclination which the beds exhibit in 
nearly all parts of the coal-field, and the fact that even near the centre of the 
basin these are penetrated by ridges of the older crystalline rocks, around which 
they seem to have been deposited. 

like the underlying Lower Carboniferous rocks, those of the ooal-measuras 
crumble readily, but from the abundance of arenaceous bods, and tlie abaenoe 
of lime, produce a dry and sandy, or where the strata are more argillaceous, 
a tough and clayey soil, less fertile than those of the first named formation. 
The topographical features of the district over which the coal-measure rocks 
are spread, are also in some respects not favorable for its cultivation. Although 
it consists largely of moderately elevated lands, often intersected by lakes 
and rivers, it is for the most part level or gently undulating. From the 
clayey character of the soil and the imperfect drainage, lowswamps, bogs, and 
barrens often result, and a very considerable portion of the region in question 
remains in consequence in a state of wilderness. 

The useful minerals of this series are coal, fire-clays, clay, iron-stone and 
sandstones suited for various purposes, remarks upon which wiU be given in 
another connection. 

Of the extensive district to which the above observations apply, small 
portions only have been examined by us. We, therefore, defer a more detailed 
description until further investigations shall have been made. * In the mean- 
time we give here a list of the' coal-plants collected from different 
portions of the basin, adding thereto a list of forms obtained from a locality 
reoentiy made known in the western part of Sunbury County. The species 
in both lists have been determined by Dr. Dawson. 



FomQ plants. 



Fossil Plants of the Middle and TJppeb Goal Formations. 

From various localities. 

DctdooByUm nuUeriaarium, Dawson ; Miramichi. 

D. — ^ — ■— Acadianum, Dawson ; Dorchester. 

CeUomodendron approximainim, Brongnt ; Coal Cveek, Grand Lake. 

AnthoUiM rhabdooarpi, Dawson ; Coal Creek, Grand Lake. 

Calcmiites Suckovii, Brongnt ; Coal Greek, Grand Lake, Gardner's Creek. 

C, Cistii, Brongnt ; Coal Greek, Grand Lake, Bay of Chaleurs. 

C. nodosta, Schlot. " " « 

(7. canna^onniSf Brongnt ; Gardner's Creek. 

AsterophylUUa grandis, Stembei^ ; Goal Creek, Grand Lake, Bay 

of Chaleurs. 
Afmukuria iphetwphyUoides, Zenker; Coal Creek, Grand Lake, Bay 

of Chaleurs. 
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SphenophyUum emargvnatum, Brongnt ; Coal Creek, Grand Lake, Bay 

of Chaleiirs. 

S, saxi/ragifoliumf Sternberg; Bay of Chalears. 

Cydopteris (Nephropteris) obliquay Brongnt ; Coal Creek, Grand Lake. 

C, ( N'europterisJ ingeTis, L. & H. 

Neurcpterig rarvnervia, Banbury ; Coal Creek, Grand I^ke, Bay 

of Chaleurs. 

N, gigoffUeay Sternberg ; Coal Creek, Grand Lake. 

N. LoMi, Brongnt; Gardner's Creek (t), Bay of Chaleurs. 

N", : avrieulata, Brongnt ; Gardner^s Creek. 

Odontopteria SMotheimiiy Brongnt; Bay of Chaleurs. 
Sphenopteria munda, Dawson ; Coal Creek, Grand Lake. 

S, '• — laHor, Dawson ; Coal Creek, Grand Lake. 

S. gracU%8j Brongnt; Coal Creek, Grand Lake. 

S. artemisifolia, Brongnt; Coal Creek, Grand Lake. 

S. eanadensisy Dawson; Bay of Chaleurs. 

S, obi/uailoba, (fj Brongnt; Bay of Chaleurs. 

Alethopteris loncfhUica^ Sternberg ; Coal Creek, Grand LakeL 
A, nervasoj Brongnt; Bay of Chaleurs. 

A. — : muricata, Brongnt; Bathurst. 

A, pUrcideSj Brongnt ; Bathurst. 

A, Serlii, Brongnt; Bay of Chaleurs. 

A, gra/ndisy Dawson; Bay of Chaleurs. 

BeinerUa Geappert, Dawson ; Coal Creek, Grand Lake, Bay of Chaleurs. 

Palaeopteris Hartii, Dawson ; Coal Creek, Grand Lake. 

Lepidodendran Pictoense, Dawson ; Coal Creek, Newcastle Riyer, Grand 

Lake. 
Lepidostrobus aguamoaus, Dawson; Coal Creek, Newcasjie Biver, Grand 

Lake. % 
Cordaitea boraaaifoHa^ Corda; Coal Creek, Newcastle River, Grand Lake. 

C, aimplexy Dawson; Coal Creek, Grand Lake, Bay of Chalemu 

Gofrdiocarpwn biaeckUvm, Dawson ; Coal Creek, Newcastle Biver, Grand 

Noeggerathia diapar, Dawson ; Bay of Chaleurs. 

ffalonia sp (1) Dawson; Coal Creek. 

In addition to the above, SigiUaria of several species, together with 
SUgmarta and silicified trunks of undetermined trees,, occur at GraiRl Lake 
and elsewhere within the Carboniferous basin. 

Fr9fn 7%r€e-tree Creek, County of Suribwry. * ^ 

Neuroptia flexuoaaj Sternberg. Some of the specimens might be refeiTed 
to N, Lcahiiy Brongnt, but are, I believe, smaller forms of the above. 
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Newropteria cordcUa, Brongnt ; one of the forms named iT. hiratUa by 
Lesquereax. ' 

Pecopteria a/rhore8cen8y Brongnt. 

Fecqpteris oreapteroidea, Sternberg; or an allied species. 

Fecopttris cMrevicUay Brongnt 

Feoopteris allied to P. hirta. . 

Sphenopteria UUior, Dawson. 

OdoTitopteris sqtuxmoaa, Lesquereux. Similar to Lesqaerenx's species 
except in wanting the scalj surface. This fern has not before been found in 
British America. 

Cydopterisjimbriata, Lesquereux. 

Lepidodendron Pictoensey Dawson. 

LepidoatrcHma. 

Cordaitea boraasifolia, Unger. 

AnmUcvria equisetiformis, L. <b H. 

Caldmites Cistiiy Brongnt. 

Rhahdocwrpua 9 new. 

Dr. Dawson remarks that the above plants are of the Middle Coal 
* formation, and similar to those from Grand Lake, though there are seyeral 

species not as yet found at that place. The absence of any specimens of 
Sigillaria or Stigmaria in this collection is probably aocidentaL 



NEW RED SANDSTONp OR TklAS. 



The deposits referred to the Triassic or New Red Sandstone formation, 
so far as known, are confined to the vicinity of the Bay of Fundy, embracing 
certain areas of limibed extent along the coast of St. John and Albert 
Counties, and a portion of the island of Grand Manan. The following des- 
cription ^f the former is taken from our ** Observations on the G^logy of 
Southern New Brunswick." 

The occurence in this Province of deposits of later date than the Carbon- 
iferous era has 19ng been a disputed question ; for while Dr. Gesner asserted 
in his Reports that the sandstones of St. Andrew's (shewn to be Devonian,) 
those of the Kennebecasis and Fetitcodiac Rivers, and certain deposits west 
of Gardner's Creek, (which are Lower Carboniferous,) and the higher strata 
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of Grand Lake, (probably Oarboniferous) — were all New Red Sandstone ; 
Dr. Bobb, on the contrary, was of the opinion that no rocks of this age occur 
on the north side of the Bay of Fundy. 

There are, however, three very limited areas on the bay-shore, in the Distribution, 
counties of St. John and Albert, where deposits of this period do exist. The 
first is between Gardner's and Ten Mile Creek, one and a half miles long and 
half a mile wide. The second is at Quaco, where they may be seen in the 
depressions east, south and west of Quaco Head. They underlie the-village, and 
probably extend along the shore to the eastern end of the settlement, where we 
observed them in contact with the older schistose rocks which form the shore- 
line thence to Little Salmon Kiver. They also extend some distance beneath 
the waters of the bay, and may thus connect with the first mentioned area. 
A third outcrop is on the low shore of Salisbury Cove, east of OwFs Head. 
Here the action of the sea, in removing a covering of sand and gravel, has ex- 
posed two patches of red sandstone. 

The bulk of the secondary strata at the several localities above enumer- 
ated are red sandstones, but at ^Yaughan's Creek (Quaco) an upper group 
of beds appears, having an entirely diffei^ent aspect. It is an incoherent 
conglomerate, of a grey color, consisting of sand and round boulders of quartz- I•e|^t^refl. 
ite^ altered slate, etc., derived from the sediments of thQ meiamorphic hills 
northward; being,. as Gesner remarks, conformable to the red sandstones 
which constitute the lower part of the series, and })erfectly stratified. 

These latter consist chiefly of soft earthy sandstones of a bright red color ; 
but layers of conglomerate, holding quartz pebbles mixed with fragments of 
grey and brown sandstone, are common in those at Gardner's Creek. From 
the coarser beds, and from detritus on the beach at the last named place, were 
gathered the only organic remains which we observed, viz. — ^fragments of 
coniferous wood. As the majority of these were partly rounded, and im- 
bedded with pebbles, they were probably derived from the iniins of the 
Carboniferous strata, in which, at the distance of a few miles, such fossils 
may now be seen. One however, bore no marks of transportation, and of it 
Dr. Dawson observes — " The fossil wood from the New Red Sandstone, though Foasilii. 
not well preserved, appears to be coniferous, and to have one row of discs on 
the cell- walls, in the manner of the Mesozoic pines of the genus Peace or 
Finites," 

Many striking instances of oblique lamination were observed at the 
same locality, and indeed this irregular structure characterizes the formation. 

At Quaco the lower beds are often concretionary or brecciated, while the 
more easterly deposit, at Salisbury Cove, although agreeing in other respects, 
has but a slight dip (to the E. N. E. < 10*^) and is of a pale color. The rocks 
of the lower or red member can be readily distinguished from the Carbon- 
iferous and Lower Carboniferous formations which they accompany (although 

frequently confounded with tliem by Dr. Gesner,) by the irregular thickness 
28 
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and truncation of th« layers, by the absence *of fine shales and hard massiye 
conglomerates, and in general by their bright red color. 

The general course and inclination of the strata at Qaaoo and Gardner^s 
Creek are Remarkably constant, the dip being to the K. N. K, at angles 
rarying from 25^ to 45°, the highest beds at the latter place having the last 

Disturbanoee. named inclination. Here too, unless there are extensive downthrows on the 
south side of the numerous cleavage-planes by which the beds are intersected, 
the sandstones must attain a considerable thickness, probably eight hundred 
feet, seeing that they rise into clifls one hundred feet or more in height, and 
extend half a mile inland. They are not contorted or folded at any of the 
places where we have examined them. 

From the features presented by the Lower Oafboniferoos and New Bed 
Sandstone series at the two localities above named, we infer that a consider- 
able period of time elapsed during which the numerous thick beds of sand, 
gravel, play, ami calcareous mud, now forming the limestones, conglomerates, 
sandstones and shales of the Lower Garbonifeious and Carboniferous form* 
ations on the coast, were hardened into stone, the imbedded trees which 
they contain, silicified, and the whole series disturbed, pressed into sharp 
folds, injected with trap, and entirely removed in some places by denudation, 
before any sediments of the later or New Red series were formed. The 

A^tofsand- latter, therefore, can scarcely be older than the Trias. But in their main 

features and in their relations to older formations, the red sandstones on the 
northwest side of the Bay of ]f undy, agree with those which add so much 
to the fertility of Annapolis anH Comwallis valleys in Nova Scotia, and no 
doubt mark, in this direction, the limit of that tidal bay, traversed by strong 
and variable currents, in which Dr. Dawson supposes the latter to have 
been deposited. 

Loose beds of coarse shingle, which are found at the summit of the series, 
mark the 'influence of similar powerful currents and long continued wave- 
action on an exposed coast, at a later epoch. 
— . . , The occurrence of deposits of the age of the New Red Sandstone in the 

on Grand island of Grand Manan was*not definitely known before the summer of the 
Manan. 

past year, 1870. Although the most marked of these deposits, consisting 

of a wide belt of trappean rocks, was noticed by Dr. Qesner, by whom the 
first published account of the geology of the island was given, and the resem- 
blance of their contained minerals, embracing a variety of zeolites, to those 
of the northern coast of Nova Scotia, was pointed out, no opinion of their 
age was expressed by that author. More recently. Professor A. E. Verrill, 
in a sketch of the geology of Grand Manan, already 'referred to in preceding 
pages, and published as an Appendix to the second edition of Dr. Daw- 
son's Acadian Geology, alludes to the occurrence of stratified sandstones (not 
however seen by him), in connectibn with these trappean rocks and, from the 
appearance of the latter, offers the conjecture that they may be Devonian. 
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la the geological map accompaaying the work laat referxed to they are repre* 
sented as of Upper Silurian age. * 

That the depodts in question are more recent than either of the forma- 
tions mentioned, and are equivalent to those of Triassic age so | prominently 
displayed along the northern coast of Nova Scotia, is probable from the fact, 
that they do not resemble any portion of the Silurian, Devonian or other Pre- 
carboniferous sediments recognized in New Brunswick ; while in the great 
extent and general aspect of the trappean rocks and their associated minerals, 
as well as in the color, incoherence and mode of occurrence* of the sandstones 
connected with them, they forcibly recall the corresponding rocks of 
Triassic age, which appear elsewhere around the shores of the Bay of Fundy. 

The area covered by these rocks in the island of Grand Manan is an 
extensive one, embracing a large proportion of its entire surface, having 
an extreme length of fifteen and an average width of about foui* miles; the 
older rocks^ to which the above are unconformable, being confined to the 
north eastern end of the island, and a narrow belt extending thence along 
its southern sida By far the larger part of this tract is occupied by the 
trappean rocks, the soft red sandstones occurring only in very limited expo- 
sures, of which but one has been observed by us, though others are said to 
have been found in other parts of the island. 

At the northeastern end of Grand Manan, the trappean rocks form the. 
shore from Whale Gove to Long Eddy Point, a distance of about six miles, 
embracing what is known as the Northern Head. In the nearly perpendicular 
bluffii which here skirt the shore, with an elevation (according) to Owen's 
Admiralty Charts, from which the other elevations given below have also been 
taken) of from two hundred and forty to three hundred feet, these rocks 
present the appearance of a low and broad synclinal basin, that portion near whale Cove 
Whale Cove having a slight inclination northward (N. 40^ W. < 20*,) 
while at Eel Brook, just west of Northern Head, a somewhat greater dip is 
apparent in the opposite direction. This structure is rendered evident by 
differences in the composition and relative hardness of the beds, which are 
thus separated into layers visible at a considerable distance from the shore, 
varying from five to ten in number, and from ten to twenty feet in thickness ; 
the harder beds being usually a hard compact augitic rock, of grey or dark 
grey sometimes greenish colors and uniform texture, with a slight tendency to 
a columnar structure ; while the softer beds, which make up a considerable 
portion of the mass, are more variable, exhibiting shades of grey, green, red 
and purple tints, and are more or less vesicular. Much of the rock is a true 
amygdaloid, the cellules being filled with quartz, calc-spar, various zeolitic 
minerals, such as stilbite, heulandite, analcime, <&c., with much dark green 
delessitOy but seldom affording good specimens. 

At the Northern Head, between Eel Brook and Long Eddy Point, the Northern 
stratification of the traps is less marked, the beds being more irregular and 
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the columnar stnicture more pronounced. From the point ladt named to a 
small ravine about a mile to the west of Indian Beach, the shore, which here' 
attains at some places an elevation of four hundred feet, again exhibits stratifi- 
cation, consisting of beds of amygdaloid, which are sometimes micaceous and 
chloritic, and of grey compact and columnar augite, in low undulations. At- 
Dark Harbor, a transverse valley shut in by lofty hills (380 feet high), and form- 
ing almost the only break in this otherwise precipitous shore, a good section of 
this portion of the formation is afforded. The trap, which is here very 
hard, dark grey, compact and augitic, is finely columnar,the side of the ravine for 
several rods being -almost wholly made up of prismatic blocks, sometimes 
standing nearly vertical, but more commonly inclined at low angles, or even 
horizontal, and varying in diameter from one inch to two feet or more. 
At the foot of one of the high bluffs which overlook the harbor from the 
east, a low terrace discloses, towards the sea, the only sandstones of this 
formation which we have observed. These are of a bright brick-red color, 
but slightly coherent and in some parts highly argillaceous. They dip about 
S. S. W., at an angle of 20^*. Westward of Dark Harbor, the sh^re has 
not been examined by us, but Professor Yerrill states that from this point 
to the southern end of the island he found the cliffs to consist of trap, esti- 
mated at from two hundred to four hundred feet in height.* 

The southern border of the great trappean mass above described is 
approximately parallel to its northern, being masked in a series of low hills 
and blufis, extending in the reieir of the settlements, along the southern side 
of the island, from Whale Cove to Bed Head. On the western side of Flagg's 
Cove, the traps approachjwithin a few yards of the shore. Farther south they 
recede somewhat from the latter, but may be seen at many points along the 
rear-road connecting Flagg's Cove with Grand Harbor. Southwest of 
Grand Harbor they rise into hills of considerable altitude, including Mark's 
Hill (290 feet), and extend thence to Benson's Cove, just west of Bed Head 
The extensive ai'ea lying to the northward of the above named localities, and 
including by far the greater part of the island, is a thickly wooded plateau, 
broken by some slight depressions parallel to its length, but mostly from 
two hundred to four hundred feet in elevation. The rocks, where they are 
exposed over this area, exhibit features similar to those already described. 
Contact of Near Bed Head, towards the southern end of the island, the contact of 

the traps with the older sediments is well exposed. These latter, which here 
consist of grey (red ochre-stained) argillaceous beds, with riband-like bands of 
color, are in parts much corrugated, but have a general northerly dip of 30^ 
or 40^. At theii* junction with the intrusive mass these latter meet, and 
are overlaid by a coarse conglomerate, filled with pebbles of coarse grained 
dark green augitic trap, like that of Dark Harbor, which again underlies, and 

* Two hundred to three hwidred and fifty feet ; (A4^^raliy Survey). 



formatioD8. 
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gradiiates into a coarse, strongly columnar trap of similar composition. 
From this point the eastern shore of Benson's (or Seal) Cove, is wholly com- 
posed of trappean rocks, in part columnar, but including also several beds of 
trap-conglomerate, holding fragments from two inches to three feet in diameter. 

At Spragg's Cove, near the northern end of the island, the promontory 
upon which stands the Swallow-tail light, is, near the middle, intersected 
by a dyke of trap about fifty feet in thickness, with a columnar structure, 
and much stained with iron, which does not differ from the great intrusive 
mass on the northern side of the island, and is probably of contemporaneous 
origin. 

Statements indicating the occurrence of valuable beds of ore in connec- 
tion with the intrusive rocks of Grand Manan, have been made at various 
times. None of these liave been seen by us. Our attention, however, was 
more particularly directed to a study of the geological structure of the island, 
and we have examined but a small part of the entire area occupied by these 
rocks. We are informed by residents of the island that masses of native 
copper are sometimes but rarely met with among them. Like the similar 
trape of Nova Scotia, they sometimes contain disseminated grains of magnetic 
oxide of iron. A beach, composed in part of magnetic iron sand, in the vicinity 
of these rocks neai* Bed Head, has probably been produced by their disintegra- 
tion. 



Prof. Edward J. Chapman, of University College, Toronto, who in 1870 Prof.Chapmm 
visited the island of Grand Manan for the purpose of examining its copper 
deposits, published in the autumn of the same year a report in which he des- 
cribed the sflihdstones above noticed, and referred them, as we have done, to the 
New Bed Sandstone period. His conclusion was however not known to us at 
the time of wriUng this report. Beds of sandstone in immediate proximity to 
the igneous rock are, according to him, so highly impregnated with copper- 
glance as to give promise of valuable mines. This deposit of copper ore re- 
sembles those found in rocks of similar age and under like conditions in Con- 
necticut and New Jersey. 
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ORES, MINERALS, AND ECONOMIC 

PRODUCTS. 

In the preceding Beport but little reference haa been made to the 
minerals or other economic products which, to a greater or less extent, may be 
found in connection with the different groups therein described. This oouxve 
has been adopted with the belief that such references might be better made 
collectively, and apart from the details of structure which have fonned the 
bulk of the preceding pages. It may be proper to add that the geological 
structure of the region committed to us having been i^e principal object of 
our investigations, no special enquiries were instituted with reference to its 
mineral resources. We now present, in a condensed form, a summary of such 
facts bearing upon this subject as have come within our notice. 

In the following notes, reference is made not only lo metallic ores, 
materials of construction, etc., but to such mineral species as may be of economic 
or scientific interest, or which may be sufficiently abundant to constitate 
marked' features in the series to which they belong. 

The general arrangement is, in the main, similar to that employed in 
the " Geolegy of Canada." 



METALLIC ORES. 

The only ores of the metals at present known to occur in southern New 
Brunswick are those of iix}n, copper, manganese, antimony, lead, bismuth and 
zinc. The first i^ree, and posedbly the fourth, are in quantities which 
promise to bo economically available. 
Iron ores. Iron. In the form of magnetic oxide, iron is frequently met with dissemin- 

ated in grains through the ooarser syenitic and homblendic rocks of the Lauren- 
tian system, but no well-defined ore-beds have been met with in it by us. The 
localities in which the mineral is most abundant are the vicinity of the 
Scotch Settlement in the parish of Springfield (where veins composed prin- 
cipally of this mineral, with some hornblende, wei*e observed, having a thick- 
ness of about six /inches, while crystals from half an inch in length 
are scattered throughout the mass of the rock) ; in the Nerepis Yalley ; in 
the parish of Petersville in King's County, and in the ridge of anoriholite 
rocks near DoUn's Lake in St. Jehn County. Veins of pure magnetic oxide 
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of iron, from two to three inches in thickness were observed in rocks of the 
!Kingston group, two and-a-half miles westward of the village of Lepreau, in 
St. John Gountj. In the eastern part of the same county, red hematite 
with specular iron ore occurs among the Huronian strata of the Quaco hills, 
and more abundantly in those of West Beach and Black River. The ore- 
bed at West Beach, twelve miles east of the city of St. John, is in the upper 
part of a large mass of coarse reddish-grey conglomerate, dipping to the south- 
east at an angle of about 30^, and is distant about a furlong from the shore. 
The main bed of ore is a daik reddish-brown hematite, but veins of quartz, 
with which the conglomerate is abundantly seamed, contain in addition 
scattered masses and veins of micaceous and specular iron. Two or three 
miles eastward of the above, in the direction of Black River, the iron ores are 
again visible, but are here associated with dioritic rocks and micaceous schists. 
'Several beds are here exposed, of which one attains a thickness of twenty feet. 

Besides the localities above alluded to, speoulor iron has also been met 
with in small veins 'in epidotic rocks of the Huronian series at • Sheldon's 
Point and Pisarinco, along the coast to the westward of St. John, and in the 
interior, at Sand Brook on the South Oromocto, in connection with the argil- 
lites describedonpage 1 98. To the presence of this oxide,or that of the carbonate 
of iron, the great weight and rusty character of some of the dark grey and 
black slates of this series, and of the mioa-schiBts in northern Charlotte 
County is to be in part attributed. Should any of these argillites prove 
to contain available quantities of this metal, the presence of carbonaceous 
matter, with which they are usually charged^ would greatly facilitate their 
reduction. 

Bog iron ores, in beds of greater or less extent, were met with at several 
points in connection with the grey argillites last alluded to, and with the black 
shales of the St. John group along the northern side of the granite hills of 
Queen's and Charlotte Counties. 

Iron-pyrites, besides occuriing in many vein-rox^s in greater or less lyon-pyritee. 
quantities, associated with the sulphurets of lead, zinc, and copper, is also * 
found widely distributed through some of the sedimentary beds of the region 
under consideration. It is especially abundant in the strata of the St. John 
group, in Queen's County, and in the lower division of the argillites mentioned 
above. Mispickel or arsenical pyrites, though less frequent than the species last 
named, has been occasionally met with, as at the Waewig Biver near St. 
Stephen, and at Sand Brook on the South Oromocto. Pyrrhotine or 
magnetic pyrites also occurs, but is mostly confined to veins, in which it is 
associated with blende, galena, iron and copper pyrites, it is thus found at 
the copper mines of the Mascarene shore, and with the galena-bearing veins 
of Camjx) Bello. 

Spathic iron occurs in veins in the Upper Huronian rocks at Mr. W. Spathic iron 
Woods's, in the Nerepis valley. These veins vary in thickness from four 
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inchoB downwards, the associated green and purplish-red slates being also 
highly charged with the same mineral. The carbonate of iron is also diffused 
to a considerable extent through the Cordaite shales, and with the micaceous 
rocks of Northern Charlotte. The same mineral is met with on the island 
of Grand Manan and the associated islands, disseminated in crystals through 
micaceous strata of the Huronian series. 

Manganese. — No ores of this metal have been met with in quantity 
by us in the district lying to the west of the St. John River, but they occur 
abundantly at several localities to the eastward, in the counties of St. 
John, King's and Albert. The most important of these deposits is that of 
Markhamville, near the sources of the Hammond River, in the parish of 
Upham, King's County. The ore at this locality is mostly a dark grey, partly 
crystalline pyrolusite, and is contained in beds of greyish-white fossiliferous 
limestone, red conglomerates, and shales of the Lower Carboniferous series.' 
Thero is also much manganite at this locality. Notwithstanding the un^Ekvor- 
able position of the mine, operations have been in progress here for several 
years, and considerable quantities are annually removed and transported, by 
wagons and sleds, to the European and North American railway, at Sussex, 
a distance of about twelve miles. At the time of our visit (August, 1869), 
the mine at this place was giving employment to about thirty hands. 

A second locality in which manganese ores occur, is Shepody Mountain, 
in Albert Coimty. The ore-bearing rocks at this point are also of the Lower 
Carboniferous series ; but while those of Upham just alluded to, repose upon 
strata of the Coldbrook group, these are underlaid by sediments of the Coastal 
type of the Huronian series. The mineral is, as a rule, less crystalline 
here' than at Markhamville. Operations were carried on at this point for 
several years, but have been discontinued. 

Near the light-house at Quaco Head, the Lower Carboniferous rocks also 
contain small beds of manganese, but the quantity of ore at this locality ap- 
pears to be inconsiderable. 

CoppEE. — Ores of this metal, in the various forms of the yellow sul- 
phuret, copper-glance, erubescite, etc., are not of uncommon occun^enoe in the 
metamorphic districts of southern New Brunswick, and though these are 
for the most part in inconsiderable quantities, some of them promise to be of 
commercial value. The greater number belong to the Huronian rocks of the 
Coastal and the Elingston groups ; a few are in rocks of the Mascarene series. 
To the two former belong most of the localities observed about Passamaquoddy 
Bay, as on Adam's Island, Simj^son's Island, the La Lete shore, etc., as well 
as those occurring 'towards the head of the Bay of Fundy, in St John and 
Albert Counties ; to the latter belong those in the northern part of the Mas- 
carene peninsula, in Charlotte County. 

At most of the localities about Passamaquoddy Bay, the ore is erubescite 
or variegated ore, and occurs in connection with green and purple argillites 
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chloritic schists, and dioiites; the ore-veins being usually developed near 
faults or in overturned anticlinal axes. A band of these cu[)riferous argillites 
and crystalline schists would seem to extend thmugh the Mascarene penin- 
sula, and thence through the smaller islands south of Deer Island. The 
lai*gest deposits known in this region are those of Adam's Island, where 
operations have for some time been in pi*ogi*ess. Specimens from this locality 
have been'for warded to the office of the Geological Survey. A second belt of 
copper-bearing rocks extends along the coast from Beaver Harbor eastward to 
Mace's Bay, being for the most part highly feldspathic and often granitoid 
rocks of the Coastal group of the Huronian series. 

The copper ores of eastern St. John and Albert Coimties, though probably 
in part of the same geological age as those last alluded to, are associated with 
rocks of a somewhat different aspect. These latter, which skirt the shore 
from Little Salmon River, in the parish of St. Martin's, St. John County, 
to and beyond Gi*eat Salmon River in Albert County, consist of grey chloritic 
grits and micaceous schists, often of talcoid aspect, associated with con- 
siderable quantities of diorite. The resemblance of these rocks to those of the 
eastern townships of Canada has been commented on by one of tlie authoi*s 
in an Appendix to our Observations on the Geology of Southern New Brims- 
wick. In St. John and Albert, as in Charlotte County, the more important ore 
is copper-glance, but copper-pyiites is also met with, and more rarely the red 
oxide or cuprite. These ores are usually in veins, which are partly calcareous 
and jiartly silicious, and generally more or less epidotic, but are sometimes 
disseminated in lumps or grains in lay era of the slate, forming fafdbanch. 
Attempts have at various times been made to mine the ores in question, 
but from a variety of causes, among which may be mentioned the forest-clad 
nature of the region and the difHculty of access, they have, with a single ex- 
ception, been abandoned. Oi)erations are still in progress near Point Wolf, 
but with what success we ai'e not informed. 

Deposits of native copper and also of sulphuretted copper ores are repoi-ted 
as occiuring in connection with the traps of the New Red Sandstone era on the 
island of Grand Manan, but have not been seen by us. They are said to be 
of a promising character. 

We may supplement these general remarks on the copper ores of South - 
em New Brunswick with the following table, which is intended to embi-aco 
a list of all the copper-bearing localities in the district alluded t(J, so far as 
these are known to us : — 



Localities of Copper Ores. 

Seely'a Cove. — Quartz veins holding small quantities of copper-pyntes in 

a chlorito-feldspathic rock. 
29 
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Charlotte 
County. 



St. John 
County, 



Seeh/s Head, {on the sJwre west of) — Copper-pyrites in small quantities 
in red syenite. 

Seeh/s Creek. — Copper-pyrites in a quartz vein intersecting feldspathic 
rocks of the Coastal group. 

Sliore west oj Crow Uarhor Island, — Copper-pyrites and copper-glanoe 
in a quartz vein, about two feet wide, riuining through greenish-grey chlorito- 
feldspathic rocks. This is the most promising locality seen upon this shore. 

Cove of Red Head, — Copper-pyrites and iron-pyrites disseminated through 
schistose tako-micaceous rocks of the Coastal group. No distinct lode was 
seen. 

McLearCs Mills on Lockers Brook iiear New River, — Copper-pyrites, in 
quartz lodes. The quantity is small. The rocks are similar to those of Red 
Head Cove. 

Negro Harbor. — Copper-pyrites. 

Beaver Harbor, — Copper-pyrites in quartz veins, and disseminated in 
schistose dioiite of the Kingston group, (div. 3) ; also with galena, in a quartz 
lode (three and a half feet wide) in chlorito-feldspathic rocks of the Coastal 
group. 

Clark^s Pointy Mascarene shore, — Native copper and grey copper ore in 
strings and pockets in trap associated with red argillites of the Mascarene 
series. 

Wheal Louisiana Mine, La Tete. — Copper-pyrites with some erubescite, 
iron-pyiites and pyrrhotine, in diorite and hard clay-slate of the Kingston 
group (div. 2). 

Woodwa/rdJs Mine, Mascarene. — Copper-pyrites in diorite of the Kingston 
group. 

Hardwood Island, — Purple copper or erubescite, in strings and bunches 
in greenish chloritic schists. 

Adam's Iskmd, — Erubescite in veins of calc-spar and quartz, assomtod 
with grey amygdaloidal and compact diorites, green and red argillites and 
conglomerates of the Coastal group. Operations are in progress here. 

Simpson's Island, — Copper-glance and malachite, associated with trap 
locks and slates, which are probably a continuation of those of Adam's Tslaud. 

Campo Bella Island. — Near the village of Welshpool, copper-pyrites, asso- 
ciated with iron-pyrites, galena and blende, in hornblendic and slaty rocks 
of the Kingston group. Opened but abandoned. 

Grand Manan. — Native copi)er and copper-glance in connection 
with ti'appean rocks of the New Bed Sandstone series. 

Black River Settlemeiit, — Copper-pyrites and malachite, in hai-d clay- 
slate containing remains of plants ; also copper-glance in limestone. 

Little Salmon River {near its mouth). — Copper-pyrites, in small quantity, 
with much iix)n-pyrites, in slates of the Coastal gi-oup. 

Near Martin's Head, — Erubescite, in rocks of the Coastal group. 
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Vernon Mine (near Goose Creek). — Erubescite, copper-pyrites, malachite 
and cuprite, (red oxyd) in veins and Jahlhands travei-sing dioritic rocks, 
associated with purple and grey micaceous slates, conglomerates and grits, 
which are either of the Coldbrook or the Coastal group. Operations were 
carried on at this point for some time, but have been abandoned. 

Point Wolf . — Between this point and Great SalmonRiver copper ores, Albert County 
consisting of erubescite and copper-pyrites, have been observed at a number of 
points. They are in a continuation of the same metalliferous belt as those of 
Martin's Head and the Vernon mine. Operations are still in progress in 
this vicinity. 

Salmon River. — ^Three miles north of the settlement at the mouth of this Westmoreland 
stream, variegated copper ore and copper-pyrites occur in small quantities in ^^^^'^^y* 
dark grey slaty grits. 

Blackwood Block. — Malachite in hard grey slate. 

Beech Hill, parish of Dorchester, — Copper-glance in veins of quartz 
with fluor. 

Quispanisia. — Copper-pyrites with galena and blende in grey chloritic King's County 
Laurentian gneiss. 

NorUm, — On the north side of Dickie Mountain, copper-glance is found 
encrusting grey quartzite of the Kingston group, and overlaid by Lower 
Carboniferous limestone with galena. 

Springfield, — In the Scotch Settlement north of Bull Moose Hill, copper- 
pyrites and copper glance have been observed at several points on the 

farms of Michael Gallagher and Stewart in pale grey argillites; also 

farther east on the southern slope of Kierstead Mountain. 

London Settlement, parish of Kars. — Copper-pyrites in rusty-weathering 
feldspathic sandstones. 

McKtnzie^s or Nerepis Station, parish of Westfield. — Copper-pyrites, with 
galena and iron pyrites in purple slates of the Coastal group. 



Antimony. — Small quantities of stibnite or grey sulphuret of antimony Antimony, 
have been found in connection with dioritic rocks, which are either intrusive or 
of Laurentian age, near Sunny side Lake, in the Scotch settlement, parish 
of Springfield, King's County. A small portion only of the vein has been 
disclosed by the removal of the soil, and little is known of its extent or 
value. Another and apparently a more important deposit of similar 
composition has for some years been known, and has been partly explored 
in the parish of Prince William, York County, but is outside of the limits 
to which this report more immediately relates. The rocks of this latter 
locality are hard grey sandstones and argillites of unknown age. 

Lead. — Galena or sulphuret of lead occurs at a number of points in the Lead, 
southern counties, in connection with rocks of very different ages, but no- 
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wliere in quantities sufficiently gi'eat to be of economic importance. The local- 
ites at present known are the following : — 

Hammoml River, near \Vanamake*s Inn. parish of XJpham, King's 
County. Galena here occurs with small quantities of copper-pyrites in 
quartz veins in dioritic and petrosilicious rocks of the Coldbrook group. 

Norton^ north side of Dickie mountain, King's County. Galena here 
occurs in Lower Carboniferous limestone. 

Quispomms, — Galena with pyrites and blende in Laurentian gneiss. 

Frye's (or CaUiff'sJ Island, Charlotte County. Galena with bary tes, calo-spar, 
quartz and fluor-spar in veins intersecting crystalline limestone and dolomite. 

C(wipo Bello Island. — Galena with iron and copper-pyrites, blende and 
pyrrhotine in veins of quartz and calc-spar, associated with homblendic and 
dioritic rocks and slates of the Kingston group (div. 2). 
Zinc. Zinc. — Blende or sulphuret of zinc, often accompanies the sulphurets 

of the other metals, and is thus found at Campo Bello and elsewhere, but in 
quantities too small to be of value, 
^old. Gold. — We have not met with any evidence of the occurrence of this 

metal in the counties visited by us, Our observations, however, having been 
made chiefly to ascertain the stnicture of the region, it may be hojied 
that a more minute exploration with reference to this point, may renult more 
favorably. 

In connection with this subject it may be worthy of remark that the late 
Geological •Survey of the state of Maine, under Prof. C. H. Hitx:hcock, 
reported the occuri'ence of gold at two localities near the western frontier ; 
the one in a mica-schist full of quartz veins and beds on the west side of the 
St. Croix River in Baileyville, the other about nine miles northwest of 
Calais bridge, in plumbaginous slate. The second of these localities, which 
is on the land of Mr. Bolton, M. P. for Charlotte County, has been 
visited by one of the authors in company with Dr. T. S. Hunt. Several 
large veins of milky white quartz, mingled with more or less of plumba^ 
ginous matter, were observed, the largest vein being contained in a bed of 
soft and earthy j)lumbaginous schist, while the prevailing rocks of the 
vicinity are imperfect fine grained and feiTuginous gneisses. No gold was 
visible to us in the vein, and specimens taken for analysis have also failed 
to show the presence of this metal. Both of these localities are in rocks 
which, so far as can be ascertained, are at the base of the Silurian system, 
the position of most of the auriferous strata of Great Brittiin and Austi-alia, 
and, it is supposed, of Nova Scotia. We may further remark, as indicating 
a region worthy of examination, that the rocks in the country north and 
east of St. Stephen, including the localities above alluded to, bear much 
resemblonce to some portions of the auriferous coast-belt of the last named 
Province, more particularly about the district of Shelbumcj these in both 
cases embracing fine grained gneisses, mica-slates (with crystals of staurolite 
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and garnet), and micaceous quai-tzites traversed by granitic veins. Over 
the ai-ea occupied by these rocks in New Brunswick white quartz boulders Gold, 
of large size are often met with, and more i-arely, (as in the instance above 
given,) the veins from which these latter have been derived; the veins having in 
some cases a thickness of from eight to ten feet A few miles northward of the 
same district (northern Charlotte and southwestern York Counties), are 
grey argillites, and fine grained grey sandstones and quartzites, very similar 
to the gold rocks which in Nova Scotia extend along the gi-eater part of its 
Atlantic sea-board. 

Near Randall's lime-kilns, on the L'Etang peninsula, in Charlotte county, 
are beds of quartzite, which according to an analysis made by Dr. Hayes of 
Boston, yielded an amount of gold equal to ten dollars to the ton. The 
association of this quartzite with the crystalline limestones of that region 
indicates that it may be of Laurentian age. The beds in the Laurentian area 
in St. John county, to which this is supposed to be equivalent, are the 
quartzites which appear at Hay ward's kiln, on the east side of Musquash 
Harbor, and at Mill Creek, Pisarinco. The same silicious beds are better 
ex|X>sed in the range of ledges extending from the Upper Falls of the river 
near St. John, in the reai- of Lily Lake, to and beyond Drury's Mai'sh. 
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COMBUSTIBLE AND CARBONACEOUS MINERALS. 

Bituminous Coal. — Over ^the greater part of the region to which this OoaL 
report relates, no rocks more recent than those of the Lower Carboniferous 
series, or the marine portion of the Coal formation, are recognized. This 
mineral, therefore, has not been found, nor is it to be looked for in the district 
referred to. Small seams of coal are sometimes met with in connection with 
the Car)x>niferous rocks along the coast, in the eastern part of St. John and 
Albert counties, but are too insignificant to require special notice ^ere. In 
the larger Carboniferous area of the interior, coal seams occur at several points, 
the largest, twenty -two inches in thickness, being that of Grand Lake, in 
Queen's County. As this region,|however, is beyond the limits of this report, 
and has not yet received a thorough examination, -we forbear to make any 
observations on its probable productiveness. 

Anthracite. — Small scams of this variety of coal are not infrequent in Anthracite, 
the Dadoxylon sandstones of St. John County. At Lepreau -Harbor, a bed 
of slaty anthracite from five to eight inches in thickness was observed. 
It is not impossible that deposits of commercial value may be met with 
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in some parts of the tract examined by us. The grey sandstones of western 
St. John County and the lower argillites of the Nerepis country offer the best 
indications of this mineral. 

Bituminous Shale. — ^The amount of bitumen yielded by the shales 
or pyroschists of King's, Albert and Westmoreland Counties is often large, 
and at times such as to render them available for economic purposes. The 
richest bed, known as the Black Band, at the Caledonia Works in Albert 
County, is capable of yielding 63 gallons of crude oil to the ton. Others, 
on the Memramcook River in Westmoreland, yield 37 gallons. The Black 
Band shales are also capable of yielding 7,500 cubic feet of gas per ton, 
or about one -half the quantity afforded by the mineral Albertite. 

These shales extend in two or more parallel bands, over a considerable 
extent of country in the counties above named, but exhibit much diversity 
in the amount of bitumen which they contain. 

Albertite. — This valuable mineral has been observed at a number of 
points in connection with the shales above alluded to, but, with the exception 
of the original locality, near Hillsborough, has not been found in available 
quantities. From this latter there were removed 56,289 tons between 
the years 1863 [and 1865, paying, during the same period, a royalty to the 
Government of $8,089 . 29. This exportation was principally to the 
United States, where the mineral was employed for the manufacture of oil 
and gas. It is said to be capable of yielding 100 gallons of crude oil to 
the ton, while of gas the yield is 14,500 cubic feet of superior illuminating 
power. In consequence, however, of the large production and consequent 
cheapness of native oils in the United States, the amount of this mineral 
extracted from the Albert mines has of late years been materially reduced. 

Kemarks on the nature and mode of occurrence of Albertite will be 

found in the second edition of the Acadian Geology of Dr. Dawson, page 231. 

Peat. — Extensive deposits of this substance occur in several portions 

of the southern and southwestern counties. They present the same features as 

^ those described in the province of Quebec (Geology of Canada, 1863, page 771), 

and may, like these, become available for fuel or purposes of distillation. No 

• examinations have been made to ascertain the thickness or quality of any 

of these "Seijosite. The largest noticed by us are those of the Mispec 

Barrens, in the parish of Simonds, St. John county ; along the coast 

between Musquash Harbor and Mace's Bay ; among the hills between the 

latter and Passamaquoddy Bay, and inland on the line of the St. Stephen 

Branch railway, near Meadow station, and about the head-waters of the 

Dennis Stream, north and cast of St. Stephen. 

Graphite or Plumbago, in a finely divided state, is not unfrequently dis- 
seminated throtigh the more altered rocks of the southern counties, imparting 
to certain membera of them a dark color and glossy lustre, and at a few 
points is found in beds available for economic purposes. The largest of 
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these are in connection with the rocks of the Laurentian system, in the Graphite, 
vicinity of St. John, appearing at the Narrows of the St. John river, Lily 
lake, and other points. Within a few years mining operations, (for some 
time discontinued,) have been renewed in this vicinity, and 2,000 barrels of 
300 pounds each of plumbago are said to have been removed from a single 
opening at the Straight Shore (Portland) within two years. The old 
openings at the Falls were re-opened in the autumn of 1868, by Mr. A. 
Qarritt. At this mine, known as the Split-Kock Plumbago mine, 
the facilities for mining and shipment are all that could be desired. The 
mineral is extracted chiefly from one principal bed, with lateral deposits of 
minor importance. The mines are capable of producing- 100 barrels daily. 
The average amount per diem now being removed is about 25 barrels. 
Operations were commenced hore on the 20th of November, 1868, since 
which time about 6,000 barrels per year have been removed, averaging four 
cwt. crushed and screened, to a barrel. Mr. Garritt states that there is no 
diminution of the supply, and that the quality of the mineral is better now 
than when he began operations. Though too impure for some of the uses 
to which graphite is applied, it has been found to answer well for foundry- 
facings and for the manufacture of stove-polish. 

No effort has yet been inade to trace these graphitic bands. They 
occur in argillites and sub-crystalline limestones, and vary from one to four 
feet in thickness. The entire mass of these limestones is sometimes of a 
dark grey or greyish-black color from the fine dissemination of this mineral, 
which may occasionally bo discerned in the form of dark imbedded 
laminae. 



MATERIALS FOR UME AND PLASTER. 

Limestones and Dolomites. The most important beds of limestones ijimestones. 
in southern New Brunswick are those occurring in connection with the Lau- 
rentian system in St. John County, forming thick dejiosits about the Narrows 
of the St. John River and in the extension of the same band of rocks east- 
ward and westward of that stream. 

These limestones vary greatly in color, texture and composition, 
including magnesian as well as ordinary limestones, and exhibiting every 
shade from a pure white to one in which, from disseminated graphite, the 
color becomes nearly black. These darker varieties are those in which the 
principal lime-quanies near the city of St. John have been opened. Ten 
of these quarries are now in operation, and the amount of rock annually 
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calcined is large. A desciiption of the position and relations of the more im- 
portant calcareous bands in this region will be found in connection with 
our remarks on the Laurentian S3rstem. 
Limestone. On the L'Etang peninsiUa^ in Charlotte County, are heavy beds of 

bluish-white stri|)ed limestone, breaking into rhomboidal fragments, from 
which, for many yeara, considerable quantities of excellent lime have been 
prepared. The same band of calcareous rocks extends across L'Etang 
Harbor to Fryers or CailiflTs Island, where also there occurs a thick bed of 
magnesian limestone or dolomite. 

Beds of comparatively thin and generally impure limestones are found 
in some portions of the Coastal group of Huronian rocks ; but have only 
been employed locally at the points where they occur. The purest varie- 
ties seen were in the rear of the farm below Belyea's inn at the mouth of the 
Nerepis River ; near the Roman Catholic chapel in the village of Lancaster ; 
on the eastern side of Lepreau Basin, and for a mile or two eastward there- 
from ; and on the hill north of the swale terminating at the head of Dip- 
l)er Harbor. A remarkably pure and white carbonate of lime was observ- 
ed on the slope of a hill south of the same depression, but its quantity is 
probably not large. On Kent's Island, the outer of the group of the Three 
Islands off the southern shore of Grand Manan, are beds of white and pink 
ciystalline limestone, containing a considerable admixture of quartz. 

Besides the beds of limestone above alluded to in the Coastal 
group, beds of yellowish-grey dolomite, which are sometimes crystal* 
line, but usually more or less impure and earthy, occur in connection with 
the Huronian series in the northeastern part of King's County. The best prin- 
cipal localities of it noticed by us are the vicinity of Tenant's Cove on theSt. 
John River in the pansh of Kars, and on the tributaries of Pascabec River, 
north of Callina Comer, in the parish of Springfield. Impure dolomites 
are also met with among the older crystalline schists on the island of 
Gmnd Manan and the adjacent islands. 

Among the sti*ata of the Lower Carboniferous series limestones are of 
frequent occun'ence, but are often impure, and are employed only for local use. 
The distribution of these calcareous betlo has been given on preceding 
pages. 
GypBuxxL Gypsum. — In connection with the limestone of the Lower Carboniferous 

series, beds of gyi)8um are met with at various points, and at times form 
deix)sits of considomble thickness. Of these, the most important are in the 
vicinity of Hillsborough, in Albert county. The beds of this locality are 
sixty feet thick. They consist in paii; of ordinary gypsum, and in part of anhy- 
drite, which pass into each other; while scattered through the mass, small crys- 
tals of selenite aro sometimes met with. This deposit has been worked for a 
number of years, and large quantities have been removed, the product being 
transported by rail to Hillsborough, and there calcined for exportation. 
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Other heavy beds of gypsum^ but less pure than the above, occur in Sussex, 
Upham and Salisbury. 



GRINDING AND POLISHING MATERIALS. 

Sandstones of superior quality for the manufacture of millstones and ^JS!??^"** * 
grindstones, may be obtained among the rocks of the Lower Carboniferous 
or Millstone-grit series, near the head of the Bay of Fundy. (Dawson, 
Acadian Geology, 2nd edition, page 154, 249.) Quarries have been opened in 
these rocks at several points about Shepody Bay and on Grindstone Island. 

Some of the gneissic or granitoid rocks of the Laurentian system and 
the Nerepis granites may be available for the manufacture of millstones. 
Materials suitable for this purpose or for poUshing are probably to be met 
with also among the sandstones, micaceous quartzites and petrosilicious 
rocks of the Huronian and Upper Silurian series. 



BUILDING STONES. 

Under this head may be included : first, feldspathic rocks, such asgranite, 
syenite, gneiss etc. : and secondly, sandstones, limestones, marble, flagstones 
and roofingHslates. 

Granites, etc. — As previously shown, much of the so-called granite in ^ ..^ 
southern New Brunswick exhibits traces of stratification, and is more pro- 
perly a gneiss than a true granite. The latter, however, is also abundant, and 
both by the addition of hornblende often become syenitic, or by the absence of 
both mica and hornblende, a granulite or eurite. These rocks shade into 
each other by insensible gradations, and, for economical purposes, may be 
regarded as constituting a single group. 

Details have already been given of the distribution and character of 

the grey granitoid and homblendic rocks of the Laurentian system and 

their probable equivalents in western Charlotte and Queen's Counties, as 

well as of the red or tawny feldspathic rocks of the Nerepis range. Both 

series afford excellent materials for architectural purposes. In the last 

named range quarries have been opened near the Eagle Cliff, along the line 

of the European and North American railway (Western Extension), and 

a stone of fine quality extracted Equally good granite occurs in other parts 

of the same series. The granites -of the Laurentian system are generally 

darker, tougher, and from containing iron more liable to rust than those 
30 
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Sandstones. 



Limestones. 



Marbles* 



last noted, but many of these also are available. At Hampstead in Queen's 
County, quarries bave been opened in beds resembling those of this BeriieB,and 
considerable quantities removed. The rock at this locality has been ezpoaed 
to a depth of about fifty feet, and is of a uniform pale grey color, very 
homogeneous in texture, though occasionally containing darker homblendic 
masses, and is easily obtained in blocks of any required magnitude. Near 
Oak Point on the St. Croix River there are also thick beds of light colored 
granites, probably belonging to the same formation, which have been 
quarried to some extent, especially on the western side of the river. The 
facilities for shipment at both of these localities are good. 

Sandstones, of various texture, color and hardness, are abundant through 
the southern counties. Those best adapted for bnilding are the olive-grey 
freestones of the Lower Carboniferous or Millstone grit series in Albert and 
Westmoreland Counties, which are of superior quality. The beds are 
generally even and the rock fine-grained, uniform and easily dressed. 
Though often soft when freshly quarried, it hardens upon exposure and is 
very durable. Several quarries have been opened in these rocks about 
Shepody Bay, and large quantities of stone removed: 

Some of the sandstones of the Huronian, Upper Silurian and Mascarene 
series, appear also to be well adapted for architectural purposes. Such, for 
example, is the case with the reddish freestones found at Lepreau Village, and 
in the country to the east and south of that place. The Dadoxylon sandstone 
of St. John County, which is of a gi*ey color, may also be sometimes suitable 
forsuchpur|)08e8,though its great hardness frequently constitutes an objection- 
able feature. The same is true of tlie sandstones so abundant in western 
Charlotte, which are also rendered irregular' in texture by the presence of 
epidotic matter, and by a tendency to a vesicular or amygdaloidal structure. 

The -sandstones of the coal-measures are generally soft, more or less 
pyritous, and apt to crumble on exposure. Beds of finer texture are how- 
ever, sometimes met with. On Three-ti^ee Creek, near Hartt's Mills in 
Sunbury County, a quarry has be«n opened' in a handsome grey rock, of 
uniform texture and mostly free from ii*on, which has been employed in the 
construction of the Fredericton Branch i-ailway. 

Limestones. — Reference has already been made to the occurrence of 
limestones and dolomites in connection with their application to the manu- 
facture of lime and cements, and in the body of the Report full details have 
been given of their character and distiibution. Some of the beds would 
undoubtedly yield good materials for building purposes, but little effort has 
as yet been made to test their quality in this resi)ect. They occur for the 
most part in connection with the Laurentian system of St John County, es- 
pecially about the NaiTows of the St. John River, and in the parish of Port- 
land. 

Makbles, of several shades of color and varieties of crystalline texture, 
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occur in the same region. These are often too much shattered to be of value^ 
but more compact beds are sometimes met with, which may be capable of 
employment for decorative purposes.. Their beauty is fi-equently increased Serpentine, 
by an admixture of serpentine, either in bands or grains, of yellowish-green 
to dark green colors. Very beautiful hand-specimens of the latter may be 
ha 1, but blocks large enough for ornamental uses are more . difficult to 
obtain. The best localities within the district examined are at and near 
the Narrows of the St John River, and along the Pisarinco shore north 
of Mill Cove. 

Flaostoites.- -Materials suitable for flagging, thqugh not of common oo- FlagBtones. 
currence in the southern counties, are nevertheless sometimes met with. Among 
the argillites and sandstones of the St. John or Acadian group, many of the beds 
contain layers available for this purpose. The same is* true of the grey 
argillite series of northern Charlotte County, and of the mica-slates and 
micaceous quartzites of Moore's Mills, and the region north and east of St. 
Stephen. Some portions of the first named series naturally break into large 
tabular blocks well adapted foi" this ufte. 

Roofiko-Slatbs. Tlie only slates suitable for roofing which have met our Roofing-Slates 
notice, are in connection with the pale grey micaceous argillites of northern 
Charlotte aed Queen's Counties. Through most of the country south of the 
granite hills, the flexures of the beds are too numerous and the dislocations too 
frequent to admit of the employment of the argillites which are there found, 
for such puiposes; but on the north side of the same hills, the dips are more 
regular, and the cleavage better defined. A band of pale grey slates, which 
are more or less micaceous, and apparently well adapted for roofing, extends 
through the northern part of Charlotte County eastwards into Queen's 
county, and is well exposed in Baaswood Ridge, Scotch Ridge, Oak Hill etc., 
as well as in Jerusalem Settlement and at Hampstead on the St. John River. • 



ORNAMENTAL STONES. 

In addition to some of the granites, marbles and ^rpentines, which 
may be employed for decorative as well as for architectural purposes, we 
may allude as adapted to a like use to some of the feldspathic rocks noticed 
by us in the form of veins, as well as to the felsites and poiphyries, 
which are so abundant in some portions of the district examined. 

Granites, etc. — There are in some parts of the range of intnisive giuniles Granites, 
extending from the Digdequash River in Charlotte County, through the 
Nerepis hills, to the St. John River in Queen's County, masses of red syenitic 
rock which appear to be well adapted for ornamental purposes. Some 
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portions of this rock may oompare favorably in depth and richness of color, 
Eed granites, with the highly esteemed red granite of Scotland, and are certainly worthy of 
more attention than they have yet received. The best varieties noticed by 
us were in boulders derived from the red granite hills about Lake Utopia 
and the Magaguadavic Biver in Charlotte county. 

A peculiar variety of granite, in which the feldspar crystals aro varie- 
gated with red and white tints, is abundant on the West Musquash River, 
near Sherwood Lake, and again on the Northwest Branch. 

Veins of albitic granite are sometimes found associated with the rocks 
of the Laurentian system, as near the city of St. John and about Foster's 
Lake in Charlotte county, portions of which would probably be Very hand- 
some if cut and polished. Some of the labradorite rocks already noticed 
may be suitable for building or ornamentation; but no rocks pre- 
senting large cleavable masses of labrador feldspar such as are found in 
Ontario and Quebec, have been met with here. 
Porphyries. Fblsites akd Porphteies. — ^Among the feldspathic rocks which con- 

stitute so large a portion of the Huroman][and Mascarene series in the south- 
western counties, beds are frequently to be seen, which, from uniformity of tex- 
ture and beauty of color, suggest their application to purposes of ornament. 
No attetnpt, however, has yet been made to test the qualities of any of these 
rocks. The richness of their colors, varying from a bright red to brownish- 
red, fii^uently variegated or mottled with spots and bands of different 
tints, their abundance, and the readiness 'with which they may be obtained^ 
are such as to make trials with this object in view desirable. Beds of 
this character were observed about the Chamcook Lakes, along the line of 
the St Andrew's and Quebec Bailway, as well as to the eastward of the 
latter, about Bocabec, Digdeqiuish, and Magaguadavic. 

The beauty of these felsites is often much increased by theiroontaining 
imbedded crystals of similar composition, thus becoming porphyries. These 
crystals are usually a shade of red, sometimes lighter and sometimes darker 
than the matrix. Oreen crystals have also been observed. Many of the 
beds above alluc||4 to have this porphyritic character, especially near Lake 
Utopia, where they constitute the eminence known as Troak's Mountain ; 
also on the Mascarene shore, and some of the Western Isles. 

A handsome- variety of feldspathic rock, having largo imbedded 
hexagonal crystals of feldspar, zoned with red and white colors, occurs at the 
mouth of Seven-mOe Lake Brook, on the West Musquash. 

In connection with the metamorphic rocks of Albert County, poi^ 
phyries are sometimes met with, having large irregular crystals of a 
whitish color in a grey or bluish-grey feldspathic base. Somewhat similar 
porphyries also constitute beds among the petrosilicious strata of the 
Huronian series in St. John and Kings Counties, and upon the smaller 
islands adjacent to the Island of Orand Manan. 
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MINERAL SPECIES 

We conclude this Report with the following list of mineral species 

observed by us as occurring in the district examined, some of them 

being characteristic of the groups of rocks in which they are found : — Mineral 

spedeB. 
1. Carbonates of Lime and Magnesia. 

Calcite. — Much of the limestone occurring in connection with the 
Laurentian system is sparry, but distinct and well defined crystals are seldom 
met with. These are more commonly found in veins of this and the more 
recent formations. The varieties are dog-tooth spar, nail-head spar and also 
hexagonal and rhombohedral crystals. A deep red calcite constitutes some veins 
along the coast, as at Chance Harbor, Sheldon's Point, Martin's Head; and 
elsewhere. At Goose Creek, near the last named promontory, large rhom- 
bohedrons of calcite fill crevices in Lower Carboniferous conglomerates. 

Abragonite. — In a mass of very pure white limestone, probably deposit- 
ed by infiltration, in a cavernous fissure of the conglomerates at the head of 
Dipper Harbor, a structure resembling that of this species was observed. 

DoLOHiTE. — Found massive in beds connected with the Laurentian 
system in St John County, and at L'Etang and Frye's Island in Charlotte 
County ; also in connection with rocks of the Huronian series in the parishes 
of Kars and Springfield in Elijig's County, and upon the Island of Grand 
Manan. Ciystals of pearl-spar, with some combined carbonate of iron, are found 
in slates at Musquash Harbor, and with calcite, barytes, limonite and pyrolusite, 
in the manganese mine at Markhamville, King's County. 

Magnesite. — A vein composed of this mineral, several feet wide, occurs 
on the bay -shore of St. John County, near West Beach, in connection with ^ 
a gray chloritic schist, 

Heavt-Sfar. — Heavy-spar or sulphate of barytes occurs in veins with 

calcite, purple fluor-spar and galena, intersecting limestones at Frye's Island ; 

in veins, from one inch to four feet in thickness, north of the Swallow-tail 

light on the Island of Grand Manan ; also in small quantities with calcite 

and pyrolusite at Markhamville, Kings County. 

Fluor-Spar."- Purple fluor-spar is found as just mentioned on Frye's 
Island, with calc-spar and barytes ; and also in compact white masses, in veins, 
mingled with quartz. A green variety occurs with amethystine quartz 
and copper ore, at BcUeveaux's Mill, Beech Hill, Westmoreland. Small 
purple crystals occur in the Lower Carboniferous limestone of Upham, 
King's County. 

Gypsum. — Seepage 313. The principal localities are the following : — 
Near Hillsborough, Albert County, in thick beds ; near Sussex, King's County, 
also in thick beds ; near Apohaqui, Kings County, and in the vaUey of the 
mill-stream ; on the road from Quaco to Sussex, at W. Baird's (large bed) ; 
North River, Westmorland County; Martin's Head, St. John County. 
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Large groups of selenite crystals, remarkable for containing sand, have been 
Mineral obtained from near Sussex, and appear to be still in process of formation, 

species. Anhydrite. — Occurs with the last at Hillsborough and elsewhere. 

Hornblende. — Abundant as a constituent of certain rocks in the 
Laurentian system, and in the various groups of the Huronian series. ' A 
fibrous, radiating asbestiform variety constitutes beds of some thickness 
. about Moore's Lake, in Charlotte County. The variety termed actinolito 
has been observed at Burke's Cove, in the Narrows of the St. John 
Biver, and the variety asbestus in veins with epidote, at Sheldon's 
Point, St. John County; also in veins at Martin's Head, in the same 
county, and on Frye's Island in Chacrlotte County. The variety tremolite 
frequently occurs in the white Laurentian limestones of St. John County, 
at the Narrows, and elsewhere. 

Pyroxene or Augitb: — ^With labradorite and hypersthene in the anortho- 
Hte rocks of Dolin's Lake, St. John County; also abundant as a constituent of 
the trappean rocks in the New Red sandstone, Lowei Carboniferous, and 
older formations, more especially on the Island of Grand Manan. At 
Dolin's Lake are found large cleavable crystals of hypersthene, from one to 
two inches in length. The variety diallage occurs in schistose dioritic 
rocks with serpentine near St. Stephen. 

Talc. — Compact talc or steatite has been observed at several points in 
small quantities, in connection with the rocks of the Laui'entian system, as in 
the Narrows of the St. John River, near Musquash, and elsewhere. 

Serpentine. — Pale green varieties of this mineral occur in admixture with 
limestone, in the Laurentian district of St. John County, as in Portland, 
at Lily Lake and Pisarinco, forming an ophicalce. Numerous thin layers of a 
dark green serpentine, holding small quantities of chrome and nickel, are 
contained in schistose diorites near the town of St. Stephen. The fibrous 
variety picroUte covers the surfaces of cracks in the same rocks. Another 
variety, chrysotile, forms veins in the pale green serpentine of Pisarinco^ 
about one mile north of Mill Creek ; also in the serpentine limestones near 
Lily Lake and in the parish of Portland. 

Orthoolase. — Red feldspars of this species, are abundant, especially in 
the intrusive granites of the Norepis range, being sometimes alone, l^ut more 
commonly associated with quartz, mica, or hornblende, forming granites, 
syenites, eurites, etc. No analyses of these feldspars have been made. 

Veins composed in part of orthoclase crystals, which are imbedded in 
chlorite, occur in the rocks of the Kingston group at Clifbon, the Land's 
End and New River. At Moosepath, near St. John, a vein, consisting of 
quartz and white orthoclase feldspar, with large crystals of black tourmaline, 
is found in micaceous schists adjoining a limestone quarry. 

Albite. — In granitic veins in the Laurentian system. 

Labradorite. — In the anortholite rocks of Dolin's Lake, St. John County, 
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this species is abundant, and associated with hypersthene and pyroxene. This 

also is probably the common feldspar of most of the fine grained dioritic Mineral 

rocks 80 frequent in the Huronian series. ^^ 

Zeolites. — Species of this group of minerals fijce rare on the main land of 
New Brunswick, but are sometimes found filling cavities in amygdaloidal 
rocks connected with the Lower Carboniferous and older formations. Crystals 
of reddish heulandite are thus met with at Hampstead, in Queen's County, 
about Chamoook Lake and the St Croix Hirer, in Charlotte County, and 
elsewhere. Prehnite has been observed on the Kennebecasis Biver, 
in connection with rocks of the Kingston group, and laumontite at 
Quispamsis. In the trappean rocks of the New B<ed sandstone on the Island 
•f Grand Manan, zeolites are more abundant, and embrace several species, 
such as stilbite, apophyllite, &c., but usually in smaller and less perfect 
crystals than in the rocks of the same formation in Nova Scotia. 

Chlorite. — ^This mineral is common in rocks of the Kingston group, 
where it is usually associated with epidote. Pure granular masses of chlorite of 
considerable size occur at Clifton, on the Kennebecasis. A pale green talcoid 
variety is abundant as a constituent of some of the coarser rocks in the 
Coastal group of the Huronian series. 

Tourmaline. — The black variety of this species has been noticed at the 
mines on theMascarene shore, in small crystals penetrating quartz. In the red 
friable granites of Fall Brook and Douglas valley in Queen's County, groups of 
black tourmaline crystals fill cavities in the rock, associated with fluor and a 
greenish hydrous mica. Crystals of black tourmaline of considerable size occur 
in veins of translucent quartz cutting the mica-schists at Moore's Mills; and also 
in a granite vein with white orthoclase and potash-mica (muscovite) in the 
mica-schists at Moosepath, near St. John. 

Micas. — These are common as constituents of the some of the crystalline 
stratified rocks, but mostly in small scales or crystals. No analyses of any 
of these micas have been made. With few exceptions those noticed by us are 
dark colored and probably belong to the speqies muscovite. Yery pure mica- 
schists of a silvery and more or less talcoid aspect occur in some parte of the 
Kingston group, as at the Land's End in King's County, and in those of the 
Coastal group, in eastern St. John and Albert Counties. Besides the muscovite 
mentioned above as occurring with tourmaline at Moosepath, crystals of a 
yellowish variety, an inch or more in diameter, are found with white ortho- 
clase and quartz, forming a coarse granitic vein in the micaHSchists at Moore's 
Mills. 

Garnet. — Small crystals of dark red garnet abound in some of the beds 
of mica-schist at Moore's Lake interstratified with the beds holding crystals of 
staurolite. 

Epidote. — This mineral occurs with chlorite, in groups of interlacing 
prisms of a pale green color, at Clifton, parish of Kingston^ and at the Land's 



240 GEOLOGICAL SURVEY OF CANADA. 

Bfineral End, parish of Westfield, King's County ; also at New Riyer and Beayer 

Harbor, in Charlotte County, in each case in connection with rocks of the 
Kingston group. Epidote, in more or less crystalline masses, is also fre- 
quently met with in veins penetrating granitic rocks of the Laurentian system 
about Grand Bay, in St. John County. About Chamcook Lake, and on the 
St. Croix Biver, in Charlotte County, it often ooyers the surfaces of the 
rock in joints, both in the red granites and crjrstalline felsites there met with, 
as well as in the overlying sandstones of the Mascarene series, often in connec- 
tion' with masses of intrusive dioiite. At Sheldon's Point, in St. John County, 
the species 2soisite is found in fibrous masses of a pink color, associated wAh 
pistacite and asbestos. 

Staubolite, — ^The micarschists of Moore's Lake, near to Moore's Mills, 
in Charlotte County, contain this species in great abundance, the crystals 
being often large, but seldom with perfect terminations. 

Andalusite. — ^This mineral, in crystals of a pale flesh-red color, and from 
two to four inches in length and half an inch or more in diameter is met with 
at Moore's Mills, in beds of a fine-grained micaceous schist belonging to the 
same series with those holding staurolite and garnet, and adjoining theuL The 
rock IB somewhat disint^rated and iron-stained, and the ciystals are coated 
with mica, but when cut across are found in many cases homogenous and 
translucent. Some specimens however exhibit the peculiar macles of the 
variety called chiastolite. 

Quartz. — ^Veins of milk-white quartz, often of considerable thickness, are 
common in some parts of Charlotte County, and boulders derived from the 
same are of frequent occurrence. With these veins the transparent variety 
termed rock-crystal is sometimes met with. Small crystals of the latter 
fill veins in a coarse quartzose conglomerate at Diamond Hill near the 
village of Lancaster on the Musquash Biver; also at West Beach and 
Black Biver, east of St John. 
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Montreal, Ist May, 1870. 

Sir, — Tho geological exploration? nndertaken and conducted hj me in 
1868, in northwestern New Brunswick, at the request of Sir William 
Logan, were, for reasons stated in my Report, of a general rather than a 
BTstematic and detailed character. Accordingly, in the summer of 1869, 
with his sanction, I revisited the same region, with the view of investigating 
the conditions in greater detail, and with the aid of instrumental measure- 
ment. I have now the honour of submitting to you the result of these 
later observations, in the form of a Supplementary Report. 

The principal lines of exploration thus surveyed may be described Surveyed 
as a series of sections across the strike of the reck-foimations ; viz. : 1st. 
The section afforded by tho St. John River from Fredericton to Grand Falls, 
(134 miles), including, at some points, the country adjacent to the river for 
a breadth varying from five to twelve miles. 2nd. A line nearly parallel to 
the river, at the distance of about fourteen miles to the northeast ; being 
the new road from Fredericton to Woodstock, vid Hayntville (50 miles). 
3rd. The Nashwauk River (46 miles). 4th. The Taxis and part of the 
Southwest Miramichi Rivers (about 30 miles,) together with the lines con- 
necting these various titmsverse sections. 

The details of these surveys are embodied in a series of sheets, herewith Maps and 

presented, plotted to a scale of two eM a half inches to a mile, as also more ^ 

generally in the larger of the two maps previously compiled. Through the 

kindness of Mr. Edward Jack, Sui'veyor, who has on previous occasions 

rendered me valuable assistance, I am enabled to present a topographical 

and geogi*aphical sketch and description of the Little Southwest Miramichi 

River^ which cuts the rock-formations at the distance of about thii'tj 

miles to the northwest of the limits of my own explorations in this direction^ 
31 
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In the supplementary remarks which I have now to make, I propose to 
follow the order adopted in my previous Keport 

L The Cabbonifebous Abba. 

Upper beds. The upper beds of this area^ where examined by me, -^consisting of 

grey^ yellowish and pui*ple coarse sandstones,) notwithstanding numerous 
local diversities, which seem due to falae bedding, appear to possess, on the 
whole, a horizontal attitude. The southeasterly dip, at various angles, which 
for the most part characterizes the lower beds, seems also due to similar causes, 

Lower beds. ^^^ ^ ^^ ^^^ result rather of the original deposition of the sediments on a 
sloping surface than of any subsequent disturbance of the sti*ata. The sand- 
stones which are sometimes associated with the red calcareous conglomerate in 
these lower strata, differ notably from those in the upper part, not only 
in the presence of calcareous matter, but in the greater predominance of 
the feldspathic over the arenaceous element in the composition of the matrix 
or cement. Their extreme liability to decomposition by atmospheric influences 
will render the^e beds, even where sufficiently massive, unsuitable for the 
purpose of building-materials. 

^JSS'*^* -A.t the summit of the red calcareous conglomerate on the Southwest 

Miramichi Kiver section, and also in the same stratigraphical position on the 
Taxis Biver, about four miles from the mouth, I have noted the occurrence 
of two additional eruptive masses of considerable extent ; the latter, however, 
appears to be the continuation of that already described as seen near Clear- 
water Brook, on the road from Fredericton to Boiestown (Greological Survey 
of Canada. Report of Progress, 1866-60, page 186). The former is much 
more vescicular, and is especially characterized by the presence of much red 
heulandite, in cavities and in narrow seams. It is imderlaid by beds of 
peculiar white and red clays, probably also of volcanic origin, and resembling 
respectively kaolin and bole. The following is a section, in ascending order, 
taken in a cliff about fifty feet high, rising from the bank of the river, where 
these earthy beds ai*e exposed ; the altitude of the whole being apparently 
horizontal : — 



1. A pure white clay of unknoirn thickness from the level 

of the river ; probably about 4 

2. Red earth bed ; may be suitable for a pigment 2 

3. Trap rock, in horizontal layers, with Numerous vesicles, holding 

calc-spar, heulandite, etc., the latter also in seams ... 8 

4. Beddish-brown er purple conglomerate, with angular splinters 2 

of the underlying trap rock, intermixed with various rolled 

pvDOlOII ••• ••• .•• ,,, ,,, ,., «,( ... «.a ^ 

5. Grey sandstone and loose materials to summit df 

52 
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The eruptive mass extends upwards for about three-quarters of a mile 
on the river-bank, terminating at Porter's Brook, five miles from Boiestown. 
A little farther up the river, the red calcareous conglomerate is seen in a 
narrow band, but dipping at a high angle, as on the opposite side of the river; 
and is sucoeeded by the calcareous slate and quartzite, some of the beds of 
which, at the distance of not less than 300 paces from the conglomerate, have 
been quarried, and the rock burned in a kiln to a limited extent for lime. 

My explorations of last year included a further examination of the Brkhton 
Brighton or Beccaguimic outlier of supposed Lower Carboniferous age, and 
which was noticed in general terms in my previous Report (see Reports of 
Survey, 1866-69, p. 197). Its northwestern outcrop, on the east side of 
the river St. John, together with its supposed continuation on the west side, 
as before described, form, so far as they respectively extend, the southeast 
limit of the great calcareous slate band ; and its breadth appears to correspond 
approximately with that of the non-calcareous band next to the granite. Its 
total extent, as before remarked, is about sixty or seventy square miles. 
Throughout the greater part of its area its boundaries are defined, in a very 
remarkable manner, by the course of the north and south branches of the 
river Beccaguimic, which almost surround it. Its highest elevation is from 
600 to 700 feet above the river. It terminates, at the St. John River, in a 
band of conglomerate only 560 yards wide. The only fossil forms which I Foosfli. 
have discovered in the outlier occur in a bed of dark green shale, dipping 
S.E. < 60®, and holding, in great profusion, fossil vegetable forms of Devonian 
type, which Dr. I>awson has determined to be PaUophyton princepa. As no 
other fossils were found, this may be insufficient to mark the age of the 
outlier ; and certainly, with this limited exception, its aspect is entirely that 
of the Lower Carboniferous. 

Throughout the greater part of the area in question, the lowest stratum 
is a coarse red conglomerate, dipping N.W. at an angle varying from 20® to 
'30®. This conglomerate is in no respect distinguishable from that of the 
main Cai'boniferous area, or of the Tobique outlier, except that it is very 
sparingly if at all calcareous. Towards its northwestern outcrop it appears 
to be abruptly cut off, as if by a fault ; and along this line, as in the above- 
cited cases, eruptive or igneous rocks are frequently interposed. The most 
remarkable of these occur at and near the mouth of a river called Pokiok, a 
tributary of the north branch of the Beccaguimic ; where a mass of quartz- 
if«rous pophyry, precisely resembling that of Cranberry Lake, near Harvey Igneona 
Settlement, York County. (Report of Progress, 1866-69,page 180),occupies the 
right bank for the distance of about half a mile. The colour is a bright red, 
inclining to purple, and on weathered surfaces, whitish from the decom- 
position of feldspar. It is bedded horizontally, sometimes massive, but 
more frequently cut up irregularly by numerous joints. The same kind 
of rock, with slight variations in mineral aggregation and mechanical 

N 
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strueturei is displayed at several points farther up the stream, cutting 
hard blue silicious slates, and producing a succession of falls and rapids* 
The south branch of the river forms the boundary of the outlier in the 
opposite direction ; it is characterized at some points by similar expoBores ; 
and towards the southeast limit of the outlier the beds of the streams are 
frequently strewn with red granite debris, indicating the proximity of that 
rock, although it was not actually seen in place. 

Overlying the red conglomerate, to the extent of about 180 feet in thick* 
ness, are red, fine-grained arenaceous shales, succeeded by a siliceous conglom- 
erate resembling that of the main Carboniferous area, the pebbles being 
almost entirely of quartz, and generally but little water-worn. This bed may 
be estimated at 50 feet in thickness. Then, to the summit, say 420 feet of 
white and yellowish tolei*ably fine-grained sandstone in horizontal beds, 
generally thin-bedded, but sometimes massive, and apparently well adapted 
for building piuposes, unless the feldspar, which seems to enter largely into 
the composition of the paste, should prove an objectionable ingredient, 
^^ers Outside the limits of the outlier, to the northwest, in Windsor Settle- 

ment, are several small isolated patches of unaltered sandstone and oonglo- 
nierate, capping the eminences, and obviously minor outliers from the main 
area. 



II. Slate Band South op the Main Geanite Area. 

Red slates. In this division, I have to note the occurrence of a narrow band of 

red and green slate, on the river Nashwauk section, about four miles from 
the outcrop of the Lower Carboniferous rocks ; and on the Taxis, of a similar 
band, much better defined and wider, being at least 600 paces in width, within 
two miles from the same outcrop. With reference to the general strike of the 
rocks, the former would correspond nearly with that previously noted, on the 
Southwest Miramichi, (Report of Progress, 1866-69, page 192), and also 
with that recently observed by Mr. Jack on- the Little Southwest Miramichi ; 
but the latter is very considerably to the southeast, and I was unable to 
detect any facts which could bring them into correlation. All the red 
and green bands dip to southeast Bright green slates, much seamed 
with quartz veins, were also observed near the main forks of the Taxis 
River, and much red slate and granite debris at the same point ; but no 
granite in place was seen on this river, although I ascended considerably 

Djkeat beyond the point where such rocks had been observed on the Miramichi, 

about ten miles distant on the strike to the northwest. Occasionally, 
although rarely, I observed on the St. John and Taxis Rivers narrow 
bands of a granular dark>green sub-crystalline rock, resembling, those 
which occur in such profusion on the upper St. John, sometimes 
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numing obliqoely to the stratificatioa, and which I take to be dykes of a 
Taiietj of dioiite. 

In surveying the Nashwank River section, I devoted particular attention FoMfliferons 
to that part where the baad^ fossiliferous ferruginous rock and the associated 
band of carbonaceous slate, as described at page 190 of my previoua Report^ 
would be exposed in that section, the distance being about three miles, on the 
strike, to the west Both bands are well dii^layed in their expected positions, 
and preserve t&eir respective characters, the former being 100 paces, and 
the latter 150 paces wide, both dipping S.E. < 60^ ; but I was disappointed 
in being unable, after diligent search, to discover any oiganic forms in either. 

These bands appear on the Nashwauk, seven-eighths of a mile below 
the mouth of the Napadaugan, one of its largest tributariee, immediately 
below which point occurs a breadth of 700 yards of grey, fine^jrained, 
micaceous, imperfect gneiss, copiously seamed with quartz veina. Half a 
mile above the Napadaugan, true granite appears, being the oommenoem^nt 
of the so-called central granitic band. 

In a similar traverse along the new road from Frederioton to Woodstock, FeUta. 
viA Hayneville, I observed, on approaching the c(»Tei^K)iiding relative pointy 
a narrow band of a felsite, or very hard and tough'fine-grained quartzo-feld- 
i^thic rock. The same description of rock has been seen at so many 
different and distant points in the same relative position, that I think I am 
justified in stating that, so far as the central band is concerned, it invariably 
marks the passage from the sedimentary to the crystalline rocks. 

• 

m. The Central Grakitic Area. 

In my previous Report, I described the roeks of this area as consisting Qnelnold 
of one broad band of granite, with gneissoid and other altered semi*crystaUine "^'^^^ 

m 

feldspathic rocks irregularly distributed throughout its nuus. My further 
investigations during last season have led to the recognition, at least in the 
region lying betwen the St John and Miramichi Rivers, of two distinct 
and well-defined granitic bands, separated by another i^proximately parallel 
band of the character above specified. On the St. John River the breadth 
and limits assigned to the granite, considered as one belt, truly represent 
the aggregate of the three; the gneissoid rocks occupying a breadth of 
about two and three quarter miles, exactly intermediate between the 
extreme limits. On the Miramichi River the lower granite band ia repre- 
sented by the patch of that rock described as commencing about eleven 
miles above the Carboniferous outcrop ; and extending thence, a distance of 
three and a half miles, to Snake Brook, from which point upwards, for the 
breadth of four and three-quarter milee, the gneissoid rocks prevail, giving 
place, near McDonald's Brook, to the upper granite band. (Report of 
Progress, 1866-69, page 193). 
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The gneissbid rocks appear to attain their greatest breadth — six 
on the line traversed by the new Woodstock Road through Hayneyille ; and 
the band is most contracted on the Nashwauk section, where it is scarcely 
a mile in width. On the west side of the St-JEphn, the country in the 
immediate vicinity of the river, in continuation of the gneissoid baud, is 
cohered with a very deep drift| and ih the interior is unexplored; con- 
sequently, I am unable to say whether these rocks form there as prominent a 
feature as on the other side of the river. They occur, however, mixed 
irr^ularly with the granite 'at many points in the continuation of the 
northern band of that rock. 

These so-called gneissoid rocks, while presenting a very considerable 
variety in colour, texture, &c., afford few characteristic marks by which, apart 
from chemical analysis, they can be classified or described. They rarely 
assume the form of true gneiss ; being for the most part a very fine-grained^ 
hard and tough aggregate of quartz and feldspar, generally though not 
always laminated, but with little tendency to break or split along the planes 
•of the laminae. The micaceous element, although not altogether wanting, 
is seldom very conspicuously displayed ; some of the bands are characterized 
by the presence of hornblende, and nearly all by abundance of iron pyrites ; 
others are black, resembling altered carbonaceous schists. They do not 
appear to me, from mere inspection, to differ specifically in mineral character 
from those occurring beyond the limits of the granite, both to the northMrest 
and to the southeast In stratigraphical attitude also, I could observe no 
marked difference, although in both cases this is difGicult to determine, where 
the only indications presented show invariably an almost vertical dip ; un- 
questionably the strike is in both cases the sama 

In immediate proximity to the granite, these gneissoid rocks, Uke tlioee 
oubdde of its limits, exhibit a tendency to the segregation of their component 
minerals into separate bands ; but the true relations of all these schistose 
rocks to the granite are perplexing, and have not yet been satisfactorily 
established. The remarkable fact of angular fragments of the gneissoid rocks 
being frequently found imbedded, as it were, in the granite, seems un- 
doubtedly to point to the posterier origin of the latter, whether it be r^;arded 
as an eruptive or altered sedimentary rock, and is irreconcilable with the 
notion of its greater antiquity. 

On the left bank of the St. John and Miramichi Rivers respectively, 
there occur two isolated masses of granite, near the centre of the gneissoid 
band ; judging from the apparent dip, in the latter case at least, the granite 
appears to lie in a synclinal trough of the surrounding schistose rocka 

With respect to the granite itself, I have noted the following additional 
particulars. Where the change occurs from the slate to the granite, and 
especially where the fonner (as is generally the case in such positions) is 
highly ferruginous, the granite in immediate proximity to the line of contact 
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is almoBt invariably of the rod variety, and rather fine-gramed, gradually 
passing into the ordinary colour and texture ias we recede from that line. 
On the Kashwauk section, on first approaching the granite from the south, Granite. 
I observed it to be impr^nated with a peculiar soft green steatitic or magne- 
sian mineral ; and frequently the quartz has a greenish hue, which may be ' 
due to the same cause. The granite presents at many points the appearance 
of lying in horizontal layers or beds, but this I attribute to some superficial 
causes connected with the weathering. 

In my examination of the granites of the region, I regret that all 
attempts to elucidate their structural relations from what may be called 
internal evidence have proved futile. No definite attitude in the masses, nor 
regularity in the direction of the joints, etc., could be detected ; nor any 
peculiarity in the arrangement or aggregation of the component minerals 
which might throw any light upon this point. The rock is generally coarsely 
crystalline, or rather sub-crystalline ; the felds|>ar in parts all red, passing 
into red and white, in perhaps equal proportions, and then becoming entirely 
white ; the quartz limpid and vitreous ; the mica black and generally very 
sparingly diffused. Occasionally streaks of red colour appear in the masses ; 
but neither joints nor streaks of colour coincide or approximate in direction 
with the general strike ; and nothing is presented to indicate the relations 
of the granite to the schistose rocks. ^ 



lY. Slate Band Northwest of thh Granite. 

The rocks of this division, the extent and limits of which I have. not 
found occasion to change from those stated in my previous Bepoi't, seem 
however, on a more comprehensive survey, to be susceptible of some modifica- 
tions in regard to their description. Formerly no important distinction 
was recognised between them and the series on the other side of she great 
granite bands. I have now, however, to note some points which may mark 
a specific difference. The most'important of these are : — 1st : The prevalence, C^nenlih 
throughout the whole band, of a greenish colour, due probably to the presence 
of chlorite or'epidote, or of both these minerals. 2nd : The predominance of 
the feldspathic element in their composition, causing them frequently to 
weather] to a whitish or cream colour. 3rd : The scarcity of the schistose 
in' comparison with the compact bands ; and 4th : The occurrence of 
numerous beds or conformable dykes of diorite, syenite and other sub- 
crystalline feldspathic rocks, sometimes metalliferous; and of thick veins 
of quartz, which also occasionally yield metallic ores. All these conditions 
seem to me to mark a more highly metamorphosed or altered state of the 
entire series, as compared with the other, although there is no apparent 
want of oonforinity. 
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ImmediAtelj at the junction of the granite with the rocks of this serieB^ 
there oocurs near Canterbury station on the New Brunswick and Canada 
railway, a hand of unknown thickness of tolerably pure crystalline limestone, 
of a laminated structure. As nothing is seen of any rook of this description 
in the corresponding point on the St John Biver section, about eight milea 
distant, where the rocks are well exposed, it is to be presumed that this is 
a limited and probably a lenticular mass. A few miles faither north, however, 
on the St. John Biver, a remarkable band of highly calcareous slate, 5^0 yards 
wide, is se^i, and similar rocks were observed at great distances on the 
strike, both east and west In this case, the slates are calcareous and finely 
laminated, but contorted, resembling those so largely distributed on the 
upper St. John ; with much calcareous spar diffused in the laminee, and 
holding also small masses, and sometimes veins of limestone, generally 
lenticulior, and elongated in the direction of the laminae, but sometimes nodular 
and rounded. The calcareous masses contain much iron pyrites, as do also 
the enclosing slates, although to a less extent. I mention more particulaiiy 
these circumstances (which are quite exceptional as regards the general 
character of the rocks of this section) because they appear to me to afford a 
key to the mode of occurrence, generally more obscure, of most of the masses 
of limestone throu^^ut the great calcareous slate band to the north of Wood- 
stock. W^ 

I may here refer to the accidental discovery, in the neighborhood of Canter- 
bury station, above mentioned, of a few distinctly characterized forms of 
graptolites, in a loose but angular block of ferruginous feldspathic sandstone, 
. identical in appearance with many of the bands of rock in the vicinity. They 
were too obscure to denote the species ; and as no such forms have been found 
in the fixed rock, the only significance attributable to ihia discovery is the 
fact that these forms do actually occur in rocks apparently identical with 
those of the country. 

Some of the railway -cuttings north of Canterbury station have exposed 
several tolerably thick veins of quartz, . highly charged with pyrrhotine or 
magnetic iron-pyrites ; but although rumours were current of more precious 
metals having been discovered in this section, I was unable to authenticate 
them. I may lemark, however, that this appears to be the metalliferous 
band of the country, and that it is in its continuation to the northwest that 
the extensive tracts of land on the Serpentine and Wapskeh^gan, mentioned 
in my previous Beport, page 204, as having been leasedfor gold-mining purposes, 
are situated. 

I have already in that Bepoi*t (page 196) referred in general 
terms to the assemblage of crystalline recks . in the neighbourhood 
of Woodstock. They are very fully mapped and described on the 
detail sheets, and it may not be neoessaiy to enter here upon a 
minute description. Some of them are apparently of igneous origin, 
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They are probably connected with the occurrence here ot the continuation o\ 
the Lower Carboniferous outlier (Repoi-t of Pi-ogress, 1866-69, page 197). 
The ti-appean rocks are generally interbedded with those of an altered sedimen- 
tary character; and these distinct descriptions of rocks seem gradually to 
merge into each other, as if the former deiived their peculiar character- 
istics only from a higher or more intense degree of metamorphism, in some 
cases amounting to complete fusion. 



V. Calcabeoub Slates in Carleton and Victoria. 

i 



With regard to this division I have to mention that specimens ob- Organic 
tained by me of some of the limestones from Pole Hill, (m Brighton pansh, 
Carleton County, close to the confines of the Lower Carboniferous outlier,) 
have been examined microscopically by Dr. Dawson, and chemically by Dr. 
Hunt, and found to consist of a mai^ of crinoidal stems and other organic 
remains; the pores of the crinoids being injected by a greenish- white crystal- 
line hydrated silicate of alumina, magnesia and protoxyd of iix>n. This 
occurrence, which by Messrs. Dawson and Hunt is considered to throw light 
on the mineralization of Eozoon Canadense, and of nioi*e I'cceut foraminifera, 
is described by them, with analyses, in the American Journal of Science for 
1871. (Vol. 1. page 370.) 

In my previous Repoi-t, I have described (Report of Progress, 1866- 
69, iMige 199), under the name of noii-calcareous quartzit^, a veiy exten- 
sive series of bands characterizing this division, generally conformable, 
, . . , - , 1T1.1* Dioritic rocks, 

but sometimes appearing to cut the rocks transversely or obliquely to their 

strike. A fuller examination of these has led me to the conclu- 
sion, either that they are of an eruptive nature, or if sedimentaiy 
that they have undergone exceptional modifidttions in their attitude and 
other conditions. Th^ appear to me to partake of the character of fim;- 
grained and imperfectly crystallized diorites or syenites, resembling those 
described as occurring in the previous division. In external appearance they 
differ but slightly from the enclosing rocks, but may be distinguished from 
them by being more granular in texture, harder and sometimes with 
conchoidal fracture, containing always more or less iron-pyrites, and having 
whatever little lime may enter into their composition, in the form of calca- 
reous spar, in ci-acks. Joints and veins, and not diffused throughout the rock 
itself. At one point on the main-river section, a little above the mouth of 
the Beccaguimic, I have counted not fewer than fourteen of these bands or 
conformable dykes, varying from three^ to twenty feet thick, in a breadth of 
200 paces. And again at White's Mountain near the mouth of the Aroos- White's 

took, where they run transversely to the strata, and evidently proceed from ^^'^^^^^ 
</2 
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a nucleus in the mountain,, the same number, — running nearly due east and 
west, all parallel to each other, and varying in thickness as above, — in a 
space of 800 "paces. They sometimes appear to overspread and becomo 
entangled with the slates ; but I could not detect in the latter any appearance 
of local alteration, such as might be expected to occur on the 
supposition of the apparently invading rocks being of a much higher tempera- 
ture. These diorites are frequently found in contact with, or in immediate 
proximity to, the more highly calcareous masses, sometimes fossiliferous, 
which occur throughout this series. 

The limit of my explorations of last season to the northwest, was tho 
Grand Falls on th| St. John River, about twenty miles above the mouth of 
tho Tobique River. Between tliese points the rock-exposures are remarkably 
few ; and when they do occur, differ very little in character from those lower 
down the stream, as already specified ; it is tlierefore unnecessary to enter 
u])on any more detailed description. At the Grand Falls, the whole of the 
watei-s of the St. John j\ro i)recii)itated over a ])erpendicular descent of seventy- 
four feet ; and in a narrow semi-circular rocky gorge, of one mile in length, 
belowthefall, reach the lower basin after a further descent of forty-five feet. Tho 
ixKjks consist of adai'k-blue slaty limestone, or calcareous slate, ribboned ; tliat 
is, by the effect of the atmospheric influe nces on the up-turned edges of the slates, 
they are weathered into alternating thin bands of different shades of grey, 
and furrowed according to the more or less decomposable character of 
the layers. There are many contortions, but the general strike seems to bo 
about N. 60<> to 70« E., dip KW. < 70<» ; sometimes however this dip is 
reversed, as might be expected. Some of the bands are pyritous, and all 
highly calcareous. In fact the rock has been successfully burnt f jr lime, 
although by no means a pure limestone. 



VI. Tobique Valley and Tributaries. 



Tobique 
rogion. 



In my previous Report (Report of Progress, 1866-69, pa^fe 201), I refen-ed 
to the fact of non-calcareous bi^own-w^thering slates and quartzites or sand- 
stones occuning in considerable volume near the mouth of the Tobique, and 
again near the Main Forks of the same river, a distance of upwards of sixty 
miles. In fact the whole of the Tobique Carboniferous outlier is probably 
inclosed in rocks of a similai' description. These rocks resemble more nearly 
tliose described in tJie second section of my Report than any others in the 
whole series. They are totally dissimilar to those generally prevailing 
throughout the upper St. John icgion, and especially to those immediately 
in contact with them at the Narrows, and near the Forks of the Tobique, 
where they underlie them un conformably. Although I am unable to assign 
any precise limits to these different desciiptions of ix)ck fonuati(»ns, where 
they meet each other in the Tobique region, I am disposed provisionally to 
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class the non-calcareous brnwD-weathering rocks as identical with the meta- 
mor])hic band which occurs immediately at the northern base of the main 
Carboniferous area of the Province. 

I have the honour to be^ 
Sir, 

Tour most obedient servant, 

CHA.RLES ROBB. 



I append an abstract of certain geological observations on the litUe 
Southwest Miramichi River, made towards the close of last season by Mr. Mr. E. Jack's 
Edward Jack. Their special interest consists in the fact that this river 
affords a section, transversely to the strike, of the same series of rocks de- 
scribed by me, at a distance of about thirty miles eastward of the limits of 
my observations in that direction, and in a region rarely visited and difficult 
of access. The general features of this section are identical with those already 
described. . The coarse grey sandstones of the Carboniferous area extend four 
or five miles (measured across ^e strike) from the junction of the Little 
Southwest with the Northwest Mii*amichi ; succeeded, for a breadth of about 
two miles, by. the red sandstones, marls and conglomerate of the Lower Car- 
boniferous, extending to the Blue Rapids, where these rocks are found 
dipping S.E. < 10^, and resting on highly calcareous metamorphic slate, as 
previously described. Red slates, similar to those observed on the Main 
Southwest Miramichi and Taxis Rivers, wei*e seen near the Devil's Brook, 
intercalated with the ordinary bluish-grey contorted slate and quartzite, which 
extends upwards for an entii'6 breadth of fourteen miles, to within a mile and 
a half of the junction of the Middle North Branch, where, after an interval 
of about half a mile, occupied by very hanl grey compact silico-feldspathic 
rock resembling petrosilex, the granite commences. 

• Beyond this point, for a distance of twenty -four miles, as far as Serpen- 
tine and Gulquac Lakes (tributary to the Tobique), no rock was seen in 
place ; but the numerous huge boulders, the quality of the debris and the 
asi)ect of the country, leave little doubt that this space, in which several 
lakes of considerable area are situated, is occupied uninterruptedly by 
gi*anite. 

C.R. 
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Before coming to Canada, in October, 1889, 1 had spent the greater part 
of sixteen years immediatelj preoeeding in Australia, chiefly in Victoria, 
noted as being the richest gold-producing country in the world. During that 
|)eiiod, as Director of the Geological Survey of the Province, a large portion 
of my time and attention was devoted to investigating the geological relations 
and the structur*' of the gold-bbaring rocks. I had also previously, as a 
member of the British Goological Survey, acquired an intimate knowledge 
of the gold-bearing Silurian and Cambrian ixxsks of North Wales ; and as 
the gold-deposits of the Dominion have in the last few years attracted a 
good deal of notice, and a large amount of capital has been invested in 
their development, I considei^ed it advisable to devote my first season in 
Canada to visiting some of the gold-producing districts, with a view of 
comparing them with those of the countries above referred to, and in the^ 
hope of being thus enabled to oflfer practical suggestions for theii further 
t ' development. 
Ohaudifere Other matters connected with the Geological Survey claiming my atten- 

Quebec. . ^q^^ j y^g^ qq^ ^\^\q ^ commence these examinations till towards the end 

of June, when I proceeded to the Chaudifere, in the province of Quebec, 
from which river, and from its tributaries, nearly the whole of the gold 
which, up to the present time, has been produced in Canada proper has been 
obtained. None of it so far as I am aware, being the result of mining in 
the solid veinstone. 

On making enquiiy to learn what was being done on this gold field, I 
found that with tlie exception of desultory and occasional washing operations 
carried on by resident hahitana on the superficial gravels in the beds of 
some of the tributary streams, the only works then in progress were those of 



BBPORT OP A. B. C. SELWTN. 253 

the Canadian and Northwest Land and Mining Company, under the 
immediate superintendence of Mr. W. P. Lockwood, to whose great kindness 
and readiness to impart information, I am very largely indebted for whatever 
I was able to learn in the neighbourhood, respecting both present and past 
operations ; as well as for facilities kindly afforded me in visiting all the most 
noted uirifetous localities on the Chaudi^ and its tributaries, the Du Loup, 
the Famine, the Gilbert and the Des Plantes. 

After spending about a week in these examinations, I proceeded via 
River du.Loup, Temisoouata Lake and the Saint John River, to New 
Brunswick. My observations in this pi'ovinoe were confined entirely to the 
St. John River, which I descended in a canoe. The unusually low water 
afforded excellent opportunities for examining the rocks along the course of 
the river, and by making this traverse I have acquired a general knowledge of 
the aspect and the succession of the formations between the St* Lawrence 
River and the northern boundary, near Fredericton, of the great central 
Carboniferous area of New Brunswick. 

A considerable portion of this region in New Brunswick had recently New 
been explored and i*eported on by Mr. Robb, under instructions from Sir 
W. E. Logan, and previously also in 1864, by Prof. H. Youle Hind and by 
Prof. L* W. Bailey, on behalf of the Local Government. 

The little which has hitherto been done towards the discovery of gold 
in New Brunswick will be found stated in the rej>orts of these explorers,* 
and the hasty traverse I made does not enable me to add anything of im- 
portance on this subject to what has already been stated by them. The 
rocks certainly present all the external characteristics usually met with in 
auriferous regions, and there is therefore every reason to hope that intelligently 
conducted " prospecting,'' if persevered in, might lead to the disc3very of 
really valuable auriferous deposits. It is, however, quite impossible to arrive 
at any reliable or conclusive opinion on this matter without much more 
extended and careful research and exploration than has hitherto been made, 
but which I hope to be able to carry out on some future occasion. 

From Fredericton I proceeded to St. John, and crossing the Bay of Nora Scotia. 
Fundy, arrived in Nova Scotia on the 5th ' August. I waa ^en continuously 
engaged till the 13th September, yisiting and examining various gold dirtricte 
in the counties of Halifax, Hants, Colchester, and Guysborough ; including 
Waverley, Oldham, Montague, Lawrencetown, Tangier, Mooseland, Mus- 
quodoboit. Mount Uniacke, Renfrew, Gay's River, Wine Harbor, Sherbrooke, 
and Lsaac's Harbor. 

On the 7th of October I was again in Nova Scotia, and wa* occupied 

* Beport of Mr. Charles Robb, 1869, on a part of New Bnmswiek,' in Geological Survey 
of Canada, Beports for 1866-69, page 209. A Preliminary Report on the Geology of New 
Brunswick, &c., Fredericton, 1865, by H. Youle Hind, M.A., F. R G.S. Report on the 
HfneB and MineralB of New Brunswick, by L. W. Bailey, A. M., Fredericton, 1864. 



254 



QEOLOOICAL SUBTET OF CkVADA. 



Acknowledge* 
mente. 



Previoua 
reports. 



Veinstonee. 



till the 4th November, examining the southwestern portions of the Province, 
the route followed being from Digby, vid Weymouth, to Yarmouth, Tuskett, 
Harrington, Shelbume, Liverpool Lunenburg, and the Ovens,- Gold River, 
and Chester. From Chester, vid New Ross, to Dalhousie Settlement, thenoe 
down the La Have River to Bridgewater, returning, viA Liverpool, to 
Annapolis. Thus, so far as observations over so large an extent of country 
made in but little more than two months can enable one to do so, I have 
endeavoured to gain a general knowledge of the leading featuies of the 
geology, and of those affecting the economics of the gold-fields of Nova 
Scotia, which will enable me to compare them with the gold-fields of other 
countries, and which will also be extremely useful in conducting a detailed 
geological survey, such as is essential for the right comprehension of the 
geological structure of the Province, and by which alone, geology can be made 
to afford valuable assistance to the practical miner in de\'eloping its mineral 
resources. 

Before proceeding with the general and special remarks suggested by tho 
facts to which my attention has been directed in the localities I have visited, 
I desire to tender my acknowledgements and thanks to the Hon. Robert 
Robertson, Commissioner of Mines, for his kindness in placing the resoui^ces 
of his department at my disposal. To Mr. John Rutherford, Inspector 
of Mines, and to Mr. John Kelly, Deputy Commissioner of Mines, my 
sincere thanks are due for much valuable and interesting local information, 
as likewise for the very cordial manner in which they gave effect to the 
instructions of the Coiomissioner. 

The valuable information, and the kind attention which I received from 
Mr." H. Y. Hind have been most useful ; and I am also much indebted to the 
various managers and agents of the mines which I visited, for the readiness 
with which tliey afforded me all the information and assistance ill their 
power. 

The reports on the Waverley and Sherbrooke gold districts, in 1869, whidh 
have recently been published by Mr. Hind, under the authority of tho 
Department of Mines ; the report in connection with the Ceological Survey 
of Canada, "On tiie Gold Region of Nova Scotia," by Dr. T. Sterry Hunt; 
the Acadian Geology, by Dr. Dawson ; the " Mineralogy of Nova Scotia," by 
Prof. How ; Mr. Heatherington's excellent '* Guide to the Gold Fields of 
Nova Scotia," all published in 1868 ; together with the various reports by 
Messrs. Campbell, Silliman, Poole, and othera, leave but little to be said 
either on tho geology, or on the economics of the eastern gold-fields of tho 
Dominion, which has not already been referred to, and ably discussed by one 
or other of these autl^ors. 

In Canada, as in Britain, and i^ Australia, the known gold-bearing 
veinstone is confined to strata of eozoic, or paladozoic age ; chiefly Silurian, 
but it is also occasionally found in crystalline rocks of later date, associated 
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with them in the form of dykes, veins, or masses. It consists commonly of 
vitreous, white ojiaque or milky quartz > but presents great variety in 
color, structure, aind external appearance, dependant on its more or less 
ferruginous character, and on other circumstances connected with its i)osition 
and mode of occurrence. It is almost without exception accompanied by 
mispickel, or by common pyrites ; the sulphurets of lead, zinc, copper, anti- 
mony, and rarely bismuth are likewise characteristic accompaniments of many 
of the veins, as well as bitter-spar, calc-spar, sulphate of baryta, and other 
niinerals, none of which, however, often occur in sufficient quantity to be of 
much importance. 

The palaeozoic strata in the gold districts with which I am acquainted, 
are always more or less intimately associated with divers kinds of crystalline 
(igneous T) rocks. In Victoria and Nova Scotia these are chiefly granitic and 
gneissic; while in the piovince of Quebec, and in Britain, sei'pentinic, dioritic 
and feldspathic forms are more prevalent. As above stated, they occur as 
beds, dykes, veins, or masses, sometimes parallel with, but often intersecting 
the stratification. I am not aware that any of these crystalline rocks have 
ever yielded gold either in Britain or in Nova Scotia ; and the instances of 
their h&ving done so in Australia are not numerous ; the most noted and 
remarkable being that of the dioritic dykes with horizontal richly auriferous 
quartz veins intersecting them, numbei-s of which were found in the 
gold district of Wood's Point, Victoria, ti^versing slates and sandstones, 
probably of Upper Silurian age. An acciu'ate sectional view of one of them 
is given in my Notes on the Geology and Physical Geography of Victoria, 
Plate IV. 

In this comiection Dr. F. A. Genth, of Philadelphia states, [Ameiican Br. Grenth. 
Journal of Science, 2nd Series, vol. xxviii, page 253, 1859.] " Gold is frequently 
" found in diorite (in smaller quantities in syenite and granite) and although 
" it is only rarely observed in the massive rocks, I have seen specimens from 
" Honduras, C. A., where it was imbedded in the diorite without any other 
** association. Tlie result of the complete decomposition of the Jdiorite is a 
*' red clayish soil, and this has, in the gold region of North Cai*olina, etc., a 
" reputation for its richness in gold." 

What influence the crystalline rocks, or the causes which produced them 
have had on the formation of the quartz veins with which the gold is 
generally associated, has not been in any case satisfactorily determined. 

It would appear however, apart from secondary causes in connection Geological agv 
with the alluvions, that a general similarity in the geological couditums and ^^ ^^^* 
associations under which tlie gold occurs exists in all auiifei'ous regions, 
whether the veinstones ai^e connected, as in Canada, Britain, and A.ustralia, 
with eozoic and palaeozoic strata ; or as in California and Switzerland, witli 
mesozoic formations ; or as in Hungary and Transylvania with rocks of tertiary 
age ; and thus the probability of the occurrence of veins beaiing gold, or any 
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other metal or metallic oi^e in any particular region, can never be determined 
by the geological age of the rocks alone, but rather by the physical conditions 
and influences connected with metamorphism, upheaving, assuring, dislocation 
and invasion by crystalline rocks, to which they have ineach case been 
subjected since their original deposition. 

I have no wish to enter here on the intricate question of the age, origin, 
and mode of formation of metallic deposits, and mineral veins; and it is 
unnecessary to refer to the numberless theories which have been propounded 
to account for the varied phenomena which they present, except in so far as 
they are more immediately connected with the facts observed r^arding the 
auriferous quartz veins of Nova Scotia, and other parts of the Dominion, 
or appear tp have some practical reference to their probable extent and future 
development. 

Origin of ^ It is now generally admitted that direct igneous agencies, in the sense of 

mineral veinB. , , i • i • <• • i i • 

injection of fused matter, have played very little, if any, part in the production 

of mineral veins, or in the distribution of the ores found in them, and also 
that aurifeix>us quartz veins present no ''eatures which would serve to dis- 
tinguish them from any other class of ore-lodes, either in their origin or in 
their mode of occurrence ; and on these grounds I have long held the opinion 
that there was no d priori reason why such veins should not contain gold in 
sufficient quantity to be profitably extracted at any depth to which ordinary 
TTiiniTig operations can be carried. * 

If most mineral veins and their ores are due, as I belieye them to be, t to 
infiltration and segregation of mineral matters, chiefly through the agency of 
subterranean mineral-charged gases and thermal waters, penetrating and 
percolating under favoring conditions into and through cracks and openings 
which have been formed in the crust of the earth, either by seismic, plutonic 
or volcanic action, or through dessiccmon and cooling, cau^g contraction 
and corrugation; then there appears no reason physical, chemical or geological 
which should determine all or the greater part of the gold in auriferous 

• * 

veins, towards those particular parts which now constitute their sur&u;e- 
outcrops, but which at some remote earlier period were certainly many hundreds 
of feet beneath it. 
Veins in depth ^^ some parts of Australia, and doubtless elsewhere also, veins have 

been traced from their outcrops on hills considerably elevated above adjoining 
valleys, across these valleys, and up the opposite slopes to equal or greater 
elevations ; portions of the outcrops in the valleys being as rich as other parts 
of the^ame vein on the summits of the hills. In such cases the valleys 
represent at teast a great part of the denudation which the strata have sufiered 
since the veins were formed, and if the latter are followed vertically down- 

* My opinion on tins point ore quoted in Marchiflon*8 Siluria, 3rd Edition, 1868, pages 
495, 496, 497 ; and 4th Edition, 1867, chap, xix, pagee 464, 465, 466. 

t Bee in this oonoection Dr. Hunt's remarks, Geology of Canada, 1863, |iBge 735. 
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wards from the hill-tops, there seems no reason why the quartz at the bottom 
of spch shafts should not be as rich in gold as it was at the surface, or at an 
equivalent depth beneath it, in the valley s : the relative level of the two 
positions being equal, and the scooping out of the valley an accident com- 
pai'atively almost as i*ecent as the sinking of the shafts. 

Again if ther« wer« really any relative and constant proportion l)etwocu DistrihutiAuof 
depth and amount of gold, then, in all oases such as that cited, admitting even "" ^ ^^^ ^ ^^"'^' 
a muchi smaller amount of denudation of the vein than would be given by 
the entire depth of the valley, it ought stiU to be manifested by the sui)erior 
richness of the hill-outcrops ; but so far as I am aware, no such relation has 
ever been observed, and indeed no definite law of general practical application 
seems to be yet known as affecting the distribution of gold in veins, beyond 
the prevalence of that regular irregularity which is more or less characteiistic 
of ore-deposits of all kinds, and in every region. In the Montague gold 
district Mr. Brown, manager of the Montague mine, states there are nuni- 
)>er8 of cross veins, some exceedingly rich, while others are totally barren. 
Locally, however, there are doubtless indications of various kinds, which, 
through long practical acquaintance with them, are valuable guides to the 
miner in directing his explorations ; but these are not generally applicable 
beyond the limits of the district or country in which they have l)een 
observed. 

Though it is not difficult to show that the great majority of all the A^'oof ^'^^.t 
worked auriferous quartz-deposits are of more recent origin than the rock * '^^ ^^ ^^""'' 
in which they occur, it is seldom possible to determine exactly at what sub- 
sequent period they were formed. In Nova Scotia there seems good evidence 
in the well-known occurence of gold in the Carboniferous conglomemtcs at 
Gray's River, that at least some of the veins are of pre-Carboniferous age ; but 
on the other hand thei'e is no reason why many others may not be even of 
tertiary date or immediately preceding the denudations by which the recent 
auriferous alluvions were formed. 

It is commonly supposed that when veins cease upwards at the conform- 
able or unconformable line of contact of two formations or rock-masses, 
this circumstance is in itself a proof that such veins were formed during some 
period antecedent to the deposition of the superior and younger formation, 
and doubtless such is frequently the case; but it is, I conceive, by no means an 
axiom, and should always be applied with caution: inasmuch as it is not onlv 
possible, but even probable that conditions favorable for the formation of 
openings, cracks and fissures, and the introduction of minerals into them, may 
have affected the sediments of one formation, without operating beyond its 
limits, either nj) wards or downwards, in rocks which differed greatly in physical 
and mineral characters, as well as in geological age. I have elsewhere pointed A-i- of 
out certain reasons for supposing that quartz veins differing greatly in age and dn*!''^'' '' 
in mineral contents, but hardly, if at all, distinguishable by external characters 
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from each other, occur in the metamorphic and slaty Silurian rocks of the 
Australian gold-fields. Mr. W.. P. Blake, in quoting my remarks on this sub- 
ject in his elaborate and comprehensive report on the precious metals, 
adds : *' This fact is a familial* one to American quartz-miners, not only in 
Califotnia, but in the Appalachian gold-fields, and it suggests the possibility 
of there being quartz lodes of two or more distinct periods in America as 
in Australia." (Reports of of the United States CommissionerB to the Paris 
Universal Exposition, 1867. Vol. II.) 
The jiold- The distiibution of the gold in " streaks," " pipes " or " pay-chimneys" 

in the quartz veins is a feature common to Nova Scotia, to Australia, and to 
California. These streaks are always found to have a dip more or less trans- 
verse to the dip of the vein ; they sometimes vary greatly in width at 
different depths on the course of the vein, and are therefore more or less 
lenticular or wedge-shaped, not unfrequently dying out altogether before 
reaching the surface. In some veins they are stated to occur at do great dis- 
tance apart, while in others they are separated by great thicknesses of com- 
paratively barren quartz. Thus in following the veins downwards, if the 
streak happens to be narrow, it is speedily passed through, and the sudden 
impoverishment of the quartz causes a mine to be abandoned, when by a 
little furthur exploration in the direction of the dip of the streak a very 
different result might have been obtained. At present there is not much reli- 
able Information on this subject, thoughit is one well deserving of closer inves- 
tigation. Prof. H. Y. Hind in his "Report on the Waverley Gold District," 
gives a number of interesting facts concerning it, and states that at Sherbrooke, 
in some mines the gold streak on the south side of the anticlinal dips to the 
east at a high angle, and on the north side to the west at about the same angle ; 
and at Wayerley, that the streak in the North lead dipped from west to east, 
and in the North Taylor, South Taylor and No. 6 leads, dipped from east to 
west The above leads are all on the north side of the anticlinal. 

As regards the mines at Sherbrooke above cited, unless the leads or layers 
of quartz to which the observations refer have been proved undoubtedly to be 
parts of the same bed on either side of the axis, very little can be deduced 
from the facts recorded. On the other hand, if it could be proved that such 
a reversal of the dip of the gold streak always occurred on the opposite 
sides of the anticlinal, in quartz layers which had been proved to be identical 
by being traced continuously round the end of the axis, then indeed we should 
have the strongest evidence, if not of the quartz layers having been actually 
deposited at the surface at the same time as the slaty and arenaceous rocks of 
the country, at least of their having been formed, and the gold distributed 
in them in bands, in the manner in which it is now found, antecedent to the 
operation of the forces by which the main anticlinal and synclinal forms of 
the strata were produced. . 
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The theory above alluded to, of the oontemporaneous origin with the ^twftratifled 
ftnrtlnning strata of certain gold-bearing bands in North Carolina, is advanced 
by the late Professor Emmons in his report on the Geology of that State, 
published in 1856; and as early as 1837 Professor B. Silliman seems, from the 
following extract from his " Remarks on the Gold Mines of Virginia," |g^; 
(American Journal of Science, vol. xxxii, page lOf,) to have held a similar 
view regarding some of the gold-lodes of that region. He says : "the auriferous 
or gold-bearing quartz of the gold-region of Virginia (and as far as I am 
informed of the states further south), form not strictly veins, but rather beds 
or layers, in general not interfering with but conforming to the regular structure 
of the slaty rocks of the country, and like them descending to an unknown 

and probably an unfathomable depth The quartz is therefore as 

regular a part of the structure of the oountty as the slaty rocks themselves, 
and when it is auriferous, the gold is disseminated through it in spangles, 
flakes and points, sometimes visible on breaking the quartz, but moat usually 
entirely invisible even with a powerful magnifying glass. . . . . " The 
gold being generally disseminated in the quartz of this gold-r^on it is obvious 
that it must have been laid by in its stony bed at the same time that the quartz 
and the slate rocks in which it is contained were depesited." The manner in 
which the gold is disseminated in the quartz, cannot be considered as affording 
any evidence on this point, because it is as common in true veins which 
intersect the stratification, as it is in the .bedded veins above described. 

Dr. T. Steny Hunt, Mr. Hind and other writers, express views respect- Hunt, Hind, 
ing those auriferous quartz lodes in Nova Scotia, (which have been found to be 
more or less parallel with the stratification of the country, both in strike and 
dip,) agreeing with those of Prof B. Silliman in Virginia and Prof. Emmons 
iQ North Carolina. A similar mode of occurrence of quartz layers con- 
taining gold has been recorded in California; and I have described it as 
likewise occurring in Australia. Neither in Australia or in Nova Scotia, 
however, have I yet met with evidence which I consider of stft: ft nature as 
to prove with certainty the truth of the supposed oontomporaneous origin 
with the slaty rocks, of such quartz layers ; and I am far more inclined to 
agree with the remarks of Lieber, [Geological Survey of South Carolina, 1856, ^^^^ • 
page 10,] where he says, "All veins are younger than the country ; and hence 
it is without any reason that many writers regard those only as veins which 
dip or strike unconformably with the country-rocks, for it is evidently quite 
immaterial what peculiar relative position is occupied by the two as concerns 
the origin or the general characters of the veins. Crevices may be formed in 
any direction, and it is but reasonable to suppose that the planes of stratificor 
tion, being possessed of less cohesion, will at least as readily present themselves 
for the formation of cracks or fractures, as those planes which traverse the 
more compact and less fragile portions of tlie rock." 

The bedded quartzite or quai-tz rock in which the gold is found in North 
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and South Carolina, apparently partakes more of the character of a mechani- 
cally deposited siliceous sandstone, and the gold which is distributed in it may 
^'ery possibly have been mechanically derived from pre-existing auriferous rocks. 
The auriferous quartz veinstone of Nova Scotia is strictly of the kind 
ordinarily known as vein-quartz ; and on this account is not comparable to 
Nova Scotia the gold-beariug quartzifb and quartz lock of North and South Carolina, 

lodos. 

Besides this there are numerous facts in connection with the gold-lodes of 
Nova Scotia, which are opposed to the theory of their having been formed at 
the sui face together with the slaty rocks ; and ai-e strongly in favor of the 
opposite view, which I entertain in common with other observers, viz. : that 
all the deposits of auriferous quartz in Canada, whether they appear as 
" bedded lodes," " intercalated lodes," " gash-lodes " or "true lodes," have alike 
been formed since the deposition and consolidation of the arenaceous, slaty, 
crystalline or other rocks, with which they are now associated. This is 
I believe, equally true of the Australian gold-veins. 

The classification of the lodes given above is that adopted by Mr. Hind, 
in his recent Eeport on the Sherbrooke gold-district, in which also he defines 
these different kinds of veins, but says : * The origin of the intercalated lodes 
Tntorcalateil is obscure." It appears to me to be no more so than is the origin of all lodes, 
and I see no sufficient reason for distinguishing the latter from the bedded 
lodes. Mr. Hind apparently does so chiefly on the ground of their being 
associated with broad bands of slate : whereas the bedded lodes usually 
have one wall of sandstone and the other of slate* and are associated 
with alternating thin bands of slate, and thick beds of the so-called whiii, 
a grey or greenish-grey feldspathic sandstone or grit. Mr. Hind further 
remarks on this point: "But the conditions required for their formation 
appear to be in a great part satisfied if we suppose that they represent lines 
of minimum pressure during the folding, denudation, and faulting of the 
Ktmta." This, and the reasoning respecting them on pages 24 and 25 of his 
Kei)ort is, I.ftnk, equaUy applicable to the bedded lodes ; and indeed, Mr. 
Hind himself seems to be inclined to this view, when he says : " The same 
reasoning which is applicable to the formation of intercalated lodes may 
render it doubtful whether any bedded lode, not clearly a fissure-lode, can 
strictly be regarded as of contemporaneous age with the enclosing rock." 

I have carefully examined the veins cited by Mr. Hind as examples of 
intercalated lodes at Sherbrooke, and likewise others at Isaac's Harbor and 
elsewhere in Nova Scotia. These belts of leads are, as Mr. Hind points 
out, in broad bands of slaty rock, which is often so intimately associated and 
interlaminated with the bands, layers and strings of quartz that the whole 
body of the rock, often for twenty feet in width, is taken out and milled ; the 
void fr(,quently occuiing in films between the slaty laminas, as well as in the 
([uai'tz and mispickel. 

Similar belts occur in Australia, and are worked in a similar manner, but 
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they have not generally proved as permanently profitable as the better defined 
veins with distinct walls. This arises partly from the great difficulty, danger 
and cost of taking ont the rock to any considerable depth over such wide 
spaces as twenty feet. The best mines of this description in Australia have 
been situated on steep slopes, or in more or less isolated hills, which offered 
facilities for quarrying, rather than mining the material, and for obtaining 
very large quantities at a very small cost. 

In Australia and in Canada, I have observed that whei'e these belts Beita of veins, 
occur, the planes of cleavage and of bedding usually coincide very nearly, both 
in strike and dip ; that the strata are nearly vertical, and afford undoubted 
evidences of great pressure and of motion of one plane upon another, produc- 
ing fractures and openings ; fi-equently so much is this the case as to have 
given rise to the term of " mullocky" r^ef or lead, expi'essive of the crushed 
and fractured condition of th« ground. The layers of quartz in these belts 
are generally thin, from a mere thread to eighteen inches or two feet, but pro- 
bably do not average twelve inches. They are more or less lenticular, and 
sometimes are clearly seen to pass obliquely from one piano to another,|in such 
a manner as to preclude the possibility of their having been deposited con- 
temporaneously with the slates. The principal difference between the bedded 
and the intercalate'! lodes appears to consist in the greater persistency of the 
latter over wide spaces, without passing out of the bed of slate in which they 
occur, although within its limits, (usually a thickness of some three to five 
feet,) they not unfrequently pass from one plane to another ; and this appears 
to be more particularly the case where the slaty band is affected by cleavage, 
the planes of which are slightly transverse to both the strike and dip of the 
strata. It is in such situations that those curiously contorted and corrugated 
forms of veins are met with which, though rare and exceptional in Australia, 
are very common in Nova Scotia, and which may be said to culminate in the 
noted and often described barrel-quartz of Waverley. 

The greatest depth to which any bedded or other quartz lode has yet been jy^^tx. q* 
followed in Nova Scotia is less than 450 feet.* What the greatest horizontal dis- ▼eins. 
tance is through which any one vein has been traced in connected or con- 
tinous underground workings, I am not aware. But it is certainly very in- 
significant as compared with what might reasonably be expected if they really 
represent beds analogous to seams of coal or iron ore in their .mode of 
occurrence, as is implied by the theory under review. 

In order to substantiate their origin by contemporaneous deposition at 
the surface, it would likewise require to be explained in a more satisfactory 
manner than has yet been done, why they are always found in close connection 
with anticlinal axes, and never at the outcrops of the main synclinal folds, or 

* At the Clunes mine, in Victoria, Australia, veins which strike and dip conformably 
with the slaty rocks are now being worked profitably at a depth of 690 feet ; the yield being 
12€[wt8. totheton. 
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associated witih strata which have not been subjected either to metamorphic 
agencies, or to folding or faulting. 

This constant connection with anticlinals seems also to be characteristic 
of the gold-region of California, of which Dr. Hunt states, on the authority of 
Prof. J. D. Whitney : " These conformable lodes are generally exposed on the 
upturned edges of eroded anticlinals, but in one case in Nevada County a 
remarkable lode is mined, which is described as consisting of three distinct 
fioors or bands, having a very flat dip, and seeming to form a kind of basin, 
apparently a synclinal form.'' Two instances have been recorded in Nova 
Scotia, in which the vein is represented to have been traced round the synclinal 
axis. I have examined these on the ground, and I find that at Isaac's Har- 
bour the so-called synclinal is nothing more than a small undulation near the 
crown of the main anticlinal axis. At Lawrencetown a similar form is dis- 
tinctly shewn in the section of the l)eds which accompanies the report of 
Messrs. Shelford and Bobinson, 1869, on the Werner Gold Mining Property, 
and I have no doubt the instance of the synclinal form cited in Nevada 
County, California, is one of a precisely similar occurrence. 

It has been suggested, in order to account for the general absence of quartz 
layers, either in connection with the synclinal folds, or at any considerable 
distance removed from the main anticlinal axes, that the quartz and gold were 
deposited only along a certain horizon extending upwards from the lowest ex- 
posed beds of the series to within 2,640 feet, according to Campbell, of the 
base of the upper olay-slate group ; that these lower beds, with their 
associated quartz layers, have been brought up by a series of anticlinal folds, 
and their edges exposed by denudation ; whereas the corresponding beds in the 
S3mclinal folds are deeply buried, and are overlaid by the upper beds, which are 
not within the gold and quartz zone, and therefore on their denuded edges pre- 
sent no intercalated quartz bands. This seems to *be a somewhat arbitrary 
limitation of the period during which quartz and gold were deposited, especially 
as we find that even in the upper black slaty series, where the strata present 
similar conditions, auriferous quartz layers are not wanting. 

The structure of the country has not yet been worked out and mapped 
with sufficient accuracy however, to prove that quartz layers are limited 
to any particular part of the series, or that the several aniiclinal folds on 
which the worked lodes are situated in the difierent districts, do not include 
beds which belong to all parts of the series ; and if they do, then there is no 
reason why the out-cropping edges of the stntua in the main synclinals should 
not be accompanied by intercalated quartz layers as coinmonly as are those of 
the main anticlinals. 

There is no doubt that black pyritous earthy slates, to the exclusion ef 
thick-bedded whin or sandstone, and with a very few quartz layers, con- 
stitute a very considerable thickness of strata overlying the more richly 
auriferous sandston* series ; but, as before noticed, quartz layers are not absent 
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in the former ; and where anticlinal axes o<y;ur in them, as at the Ovens, 
profitable gold-workings have been established. Whether the beds at the 
Ovens, and at Indian Path, in 'the same neighborhood, are high up, or low 
down in the upper slate series has, so far as I am aware, not been determined 
by any reliable means. 

The total thicknete of the whole series is estimated by Mr. Campbell at Tfaickncas of 
nearly twe nfiles, or over ten thousand feet. My observations do not enable ■*"•**• 
me at present to express any opinion whatever on this point ; but there seems 
no reason to doubt the correctness of Mr. CampbeH's estimate. The general 
absence of organic remains, and of strata of limestone, or other well marked 
■beds, renders it extremely difficult to identify, for the purposes of correlation, 
the groups of strata which are exposed in the several districts; it is, therefore, 
essential, in order to arrive at any sound or practically valuable conclusions, 
that the distribution of these groups, and the associated granitic and gneissic 
rocks should be traced out and 'accurately mapped. Without such preliminary 
work, the result of any attempt to parallel the rocks of one district with those 
of another, except in the most general way, must be entirely conjectural. The 
distance, in each case, from the axis to where the upper black slaty series com- 
mences, if carefully measured, might to a certain extent serve as a guide, 
but this has not yet been attempted ; and nothing definite is at present known 
respecting the distribution of the several groups of strata which constitute the 
great auriferous series of Nova Scotia. 

At first sight perhaps the solution of the question, how and when the 
leads were formed, may appear to be of no practical impoi'tance; but on 
further consideration it will be seen that it is so in two ways ; first, as regards 
the surface-area over which the leads may probably be found ; and secondly, 
in regard to the probable depth to which such intercalated veins or leads are 
likely to extend. 

Mr. Hind, in his report on the Waverley Gold District, 1869, says : — Hind on 
" The Waverley leads are indefinitely prolonged in all directions, like the S^^^^ 
interstmtified slates and whin ; " and, infers that they extend in unbroken 
sheets from one district to another. If they are beds, such should of course be 
the character of their distribution, in which case their occurrence might 
reasonably be expected to be co-extensive with the accompanying slates and sand- 
stones, irrespective of the attitude which the latter happen locally to present, 
whether horizontal, slightly inclined, or sharply folded. J£ on the other 
hand, they are of subsequent origin, and due to infiltration and segregation of 
mineral matter into openings which have been formed along lines of minimum 
pressure, while the forces were operating which resulted in the upheaval, cor- 
rugation and cleavage of the strata, then we should expect to find them 
developed to any considerable extent, only along and in proximity to the 
anticlinal axial folds ; and only rarely and accidently where the strata were 
horizontal or very slightly inclined, or in connection with main synclinal axes. 
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representing the lines of maximum pressure ; and we might also expect the 
h%da to diminish gradually in number, and to be less permanent in depth as 
w^ i*ecede from the lines of minimum pressure indicated by the main anticlinal 
ridges. 

The facts observed appear, to a great extent, to bear out these theoretical 
deductions ; the vein-like character of the quartz ; the comparatively limited 
distances through which the layers have been traced ; their more or less lenti- 
cular form ; the evidences of motion in the enclosing rocks ; the constant 
connection with anticlinal axes, and the absence of correspontiing quartz layers 
through great thicknesses of strata which do not present evidences of much 
disturbance and corrugation, are circumstances, all of which are sti-ongly 
opposed to the theory of contemporaneous deposition, and as strongly in favor 
of the opposite conclusion. 

Anticlinals, Mr. Campbell has recognized six principal east and west anticlinalB, and 

he groups them, according to Dr. Hunt, (Report on the Gold Begion of Nova 
Scotia), in the following order from south to north : 1st, Ovens and Tangier ; 
2nd, Lawrencetown and Wine Harbour ; 3rd, Old Tangier (Mooseland), and 
Sherbrooke ; 4:th, Waverley and Isaac's Harbour ; 5th, Oldham and Country 
Harbour ; 6 th, Renfrew. The principle by which the above grouping of the 
gold-fields on the several anticlinals has been determined, is not very apparent. 
If the average strike of the rocks is assumed t© be about N. 80® E., and 
S. 80® W., magnetic, it will then be seen, supposii^g the positions aligned 
to the several localities on M. Kinlay's map of Nova Scotia to be approxim- 
ately correct, that the 0\ ens, instead of being on the southernmost or first 
axis, would be on the most northerly but one; and the grouping from 
south to north would be — Ist, Wine Harbour and Isaac's Harbour ; 2nd, 
Tangier and Sherbrooke ; 3rd, Lawrencetown and Old Tangier; 4fch, Waverley 
auJ Jennings's Diggings ; 5th, Ovens and Oldham ; 6th, Renfrew and Mount 
Uniacke. In the above grouping Montague would come in l)etween Waverley 
and Lawrencetown, and near the parallel of Jennings's Diggings. 

As regards the Ovens and Indian Path leads, they are on anticlinal 

folds which there affect the upper black clay-slate series, and it is exceedingly 

doubtful whether these can be paralleled with any of those which affect the 

districts on the western side of the great granitic and gneissio belt which, 

/ terminating in Mount Aspatogen and Cape Sambro, completely Be])arates the 

Strikeof pocks. whole of the eastern gold-districts in the counties of Hants, Halifax and Guys- 
borough, from those of the western counties of Lunenburgh, Queen's and 
Yarmouth. In the southwestern districts, from Yarmouth to Chester, 
the strike of the rocks i-anges between S. 10® W., and S. 80® W., or 
within 36® of southwest and northeast. In the eastern districts it ranges 
from N. 75® E. to S. 65® E., magnetic; the most southeasterly dips being in 
the districts of Sherbrooke, Isaac's Harbour and Wine Harbour. 

The nature and the probable age and origin of the great granitic and 
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gneissic belfc above alluded to, and of other amaller but similar bands in the 
eastern districts, are questions of considerable interest and importance. They 
have been alluded to and discussed by Dawson, Hind, Campbell and other 
writers, and considerable diversity of opinion exists respecting them, which is 
not likely to be cleared up or removed by further discussion, or indeed by any 
method short of actual survey. 

The granitic belt certainly occupies a much more prominent place in GAaitic b«lt. 
Nova Sootian geology than has hitherto been assigned to it on any published 
geological map of the Province; although Mr. Hind alludes to it in the intro- 
duction to his recent report '^ On the Sherbrooke gold-field, and on the gneisses , 
of Nova Scotia," where he says : — "Throughout the length of Nova Scotia, from 
the Gut of Canso to the Tuskett Islands, there exists an interrupted axis of 
granitic rocks, which have hitherto been regarded as almost altogether com- 
posed of eruptive granite." And again, on page 6, he mentions that he has traced 
it from near Windsor to Cape Sambro, aiid that he believes it to extend thence 
to the Tuskett Islands, near Yarmouth, a distance of 135 miles in an air-line. 
It may properly be described as a continuous crescent-shaped band, of varying 
width, sweeping in a bold curve from its commencement, or eastern horn, at 
Cape Sambro, through the counties of Hants, King's, Annapolis, Digby, Yar- 
mouth and Shelbume, to its termination or southwestern horn, at Cape Sable. 
I have examined it in all the above-named districts, and the impression 
I at present have, is that it is strictly of an indigenous character, and neither 
an old granitoid gneissic series of Laurentian age, nor an intrusive mass. Dr. 
Dawson has shewn (Acadian Geology, 1868), that in different parts of its 
course it comes successively into contact with Tx)wer Silurian, Upper Silurian 
and Devonian rocks, and the manner in which these sedimentary strata are 
affected at the lines of contact scarcely leaves room to doubt the posterior 
oriffin of the granite; but whether as an intrusive mass, or by the meta- 
morphism in aitd of the stratified rocks, (in part by a process of molecular 
re-arrangement of their original comiK>nent particles,) is perhaps uncertain. 
From pf-rsonal observation, I have not much knowledge of the distribution 
and relations of the granitic and gneissic rocks in the eastern counties. They 
have, however, been observed at so many points from near Waverley, 
eastward to Cape Canseau, that it seems probable they will eventtudly 
be found to constitute a band almost as uninterrupted as they do in the 
western counties. But in any case they undoubtedly occupy a much more 
extensive area than is assigned to them on the published geological maps. 

The relations of the granite and gnessic rocks in Nova Scotia to the BeUttons of 
surrounding auriferous stitita, are perfectly analogous to what is observed g^drocks 
in this respect in the Australian gold-districts, most of which are in close 
proximity to similar granitic centres. In one instance an auriferous quartz 
vein, which had been worked close up to the boundary of a large, granite area, 

was found to pass gradually, by the addition of feldspar and mica, into granite, 
34 
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losing its auriferous character and becoming a vein- of ordinary grey granite 
exactly resembling tbe rock of the neighboring granite mass, into which it 
eventually merged. It will be interesting to ti^ace out the manner in which 
the quartz beds in Nova Scotia teiminate in their strike towaixis granite 
musses. This could probably be most advantageously studied at Mooseland, 
whore massive quartz veins occur only a few hundred yards distant from 
the granite. 

Bartel-qiiartz, In reference to the peculiar barrel-quartz already adverted to, and 

which, in various modified forms, is very characteristic of numbers of leads 
in Xova Scotia, though it has frequently been described, no very satisfactory 
explanation has yet been given of the cause to which it may probably be 
ascribed. During the past summer I have made some observations which 
will perhaps help to throw a little light on this question : much careful 
observation, and the collection of a much gi'eater number of facts is, how- 
c^er, yet required for the complete elucidation of the subject, which is one 
involving intricate questions of geological dynamics. The facts I have 
observed, however, all seem to lead to the conclusion that the corrugation 
of the quartz is intimately connected with, and dependant on the operation 
of the forces which produced the slaty cleavage; the same forces have 
likewise, in all i)robability, caused the openings between the beds in which 
the quaitz has been deposited; and also the great parallel east and west 
synclinal and anticlinal foldings of the strata. 

In every corrugated vein which I have examined, the axes of tho corru- 
gations or barrels always coincide with the strike of the cleavage. It the 
walls are of sandstone (whin), they ai*e rarely cori-ugated, and seldom show, 
any clcavage-])lanes ; though tlieii' surfaces, especially if in immediate contact 
with the quartz, freipiently show ridges or iiarallel undulations, which strike 
with the cleavage and seem to have impressed corresponding swells or undu- 
lations on the quartz. Where cleavage and bedding coincide in strike and dip, 
no corrugations occur, nor are they observed in layers which are enclosed 
lot ween walls of hard whin. 

C'(.r.ii|,rfvteJ All these veins which are sharply coiTugated and contorted, lie within 

lulled ft 

tLe li.i'its of beds of highly cleaved soft slates of from three to five feet 
wide, Ictwccn beds, either of whin or of whin and a hard compact slaty 
rock, which constitute the walls of the veins, but in no instance exhibit 
cOrnigattoiiH corresponding with those of the vein, and are commonly per- 
fv'ctly suiooth and even throughout. Beautiful examples of such veins 
occur at Oldluan in the Schefier lead; in the Fish lead; and in the- works 
at No. 1 Shaft of the Stirling Company. Also in the Free Claim at 
lanficst; and in the Dominion Company^s mine at Sherbrooke. 

In \einsoftljis character the distance between th« corrugations, as well as 
their si e is very irregular, producing forms resembling a number of badly 
sLiipeJ letters S strung together, or like the course of an exceedingly 
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tortuoiis brook in its \rindingg through an alhivial flat. The slaty Limiiipi 
in proximity to the quartz conform more#or less to tho convolutions of the 
latter, and the beds in which tlie veins lie afford abundant evidence of ffroat 
pressure, and of motion of one plane upon another, the surfaces being all 
more or leas polished, striated, and slickensided. 

The cleavage intersects the stratification at all angles, but is invariably 
at a higher inclination than the bedding. It varies in strike from about 
N. 10® E. to east and west, but is genei-ally much more nearly ea^t and west 
tlian north and south. 

Some veins have a structure t\s if two sets of difTerent sized corriii^atio^in j,>iut.sjnl..u»s. 
crossed each other diagonally, dividing tho vein into a series of i*homl>ic or 
rhomboidal blocks. A cross section however shows that this structure b-, 
not due to the corrugation of a quartz layer of uniform tliiokner.s, but tint 
the whole vein is composed of a very regular series of bulges, and tliat tl.f* 
longitudinal farrows are thinnings of the vein corresponding to the strike 
of the cleavage-lines in the wall-roi^k ; and the similar, though sinaller 
cross furrows correspond with a set of close joints which intersect the 
strata in directions more or less parallel to the dip of the latter. In such 
veins tlie quartz breaks out in blocks resembling in form the well-known 
septarian nodules or " turtle-stones " of the English lias. 

The Leary lead at Tangier shows a good example of this kind of Leary kad. 
structure. The foot-wall is of dark lead-gi'Cy slate, and has a ])crfLctly 
smooth even face through tho entire length of the workings, dii)i>ing 
8.5** E.*<7b®. Between it and the quai-tz there are about two and-a-half 
or three feet of broken, cleaved, and slickensided slate, tho surfaces coated 
with yellow sulphuret of iron in thin fihns. The under surface of tlio 
vein presents a flat mammillated appearance, and is divided hy y ints 
into large rhombic blocks. The joints in the quartz correspond in siriko 
and dip with the divisional planes in the wall-rock due to cleav;v:e and 
jointing. In the haDging-v.'all thin strings of quartz are seen in miuvy of 
the joints, and the lines of the joints are marked by more or less prominent 
ridges, which correspond to the furrows in the main vein, and dip on tlio 
wall or piano of bedding at angles dependent on the diiTorehcc between 
tho strike of the latter and of the other divisional pianos. Tlirougli the 
kindness of Mr. Crossland, the resident manager of the mine, I o)*t(iined 
some very interesting specimens from this lead, showing the occurrence 
of the gold in the fractured slate, in the quartz, and in the niisj)ickel, 
which occurs in large quantities both in the veins and in their sla^y wnlln. 

Having shown what I believe to be the probable origin and charicter 
of the bedded gold-leads of Nova Scotia, we may now consiiler v/uit is 
likely to be the effect of these on their extent and permanence in dei)lh. 
If their origin and character is as suggested, it is hardly to be expected 
they will follow exactly the laws which ai^e applicable iu this respect to 
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either ti-ue fissure-lodos, or to contemporaneoiu interstratified deposits. I 
have alreadj alluded to this subj^t, (page 263), where it is stated that 
we might expect, the leads to diminish graduallj in number, and to be '\ 
Penmaenee in less permanent in depth the further they are removed from the axes of 
upheaval. I do not, however, think this, even if correct, is likely to 
affect injuriously the prospect of any of the leads now being worked. 

The depth to which mining can be successfully carried is, under any 
circumstances, so infinitesimally small when compared with the distances 
through which the forces supposed to be the cause of the vein-fissures 
must have operated, that there need be no apprehension of the limit 
of the latter, in depth, being reached at distance less than those tfiiongh 
which we know them, (from surface evidence) to extend horizontally in di- 
i^ections parallel and transverse to the anticlinal axes ; and as these distances 
are reckoned by thouMUids of feet^ it may very safely be conjectured that 
there is practically no limit to the depth to which the leads may be success- 
fully followed. At the same time the facts observed would suggest the 
probability that the largest, best, a^d most permanent veins will, as a 
rule, be those which are nearest to the anticlinal axes ; and, likewise, that 
veins of this character ai^ not likely to occur either in synclinal outcrops, 
or where there are great thicknesses of strata nearly horizontal or uni- 
formly inclined in one direction. But in such situations ti*ue fissure-veins 
and cross-lodes, either in dislocations or in shrinkage-cracks may be 
abundant, and of snch a character as to be capable of being mined with 
profit. These are matters which can, however, only be det^mined by 
extended and careful exploration, and are alluded to only to show that 
however true the foregoing conclusions may be, they are not intended, and 
should not be permitted to discour<ige <' prospecting " and intelligent ex- 
ploration in all parts of the auriferous region. 
£xt«nt of gold The extent of the Atlantic coast series, of stratified gold-beaiing slate 

'^ and quartzite has been variously estimated 'at from 5,000 to 7,000 

square miles. My observations • during the past summer induce me to 
think that this estimate is very considerably too large. The mistake has 
probably aiisen from defective information respecting the area occupied by 
the granitic rocks ; which, as I have already pointed out, is very lai*gely 
in excess of that assigned to it on published geological maps, from which 
the computations referred to have probably been made. The area repre- 
sented on Si«* W. E. Logan's large map of Canada as occupied by strata 
of Lower Silurian age on the Atlantic se^-board of Nova Scotia is about 
5,400 squaro miles, and of this probably fully more than 1,400 square 
miles are occupied by granitoid rocks. Exclusive of Cape Breton Island, 
3,500 square miles would, therefore, probably represent the total extent of 
the area over which the stratified slaty and quartzose auLifei*ou« rocks 
are distributed. 
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The geological position and tbe age of these rocks has been fnlly dis- Geological age 
cussed by Dr. Dawson t and by other of the authors whose observations I have 
alluded to, and all are agreed that they probably belong to the Lower Silurian 
period. Certain portions of them Mr. Hind has recently assigi^ed to an older 
date ; the possibility of which had already previously been suggested by Dr. ^^" **^*^ 
Dawson, Acadian Geology, 2nd Edition, page 620. 

My first impression of them, formed after personal examination last Cambrian and 
summer, and based on mineralogies and stratigraphieal considerations only, Silurian. 
was that they represented the groups known in Britain as the Harlech grit 
or quartzite, and the lingularflag series ; the former mapped as Cambrian by 
the British Survey, and the latter as the lowest member of the Silurian 
system. 

In confirmation of this view I subsequently detected in the grey sandy FobbUs, 
and flaggy pyritous slates at the Oven's Bluffs, in Lunenburgh County 
numerous specimens of the genus Eaphyion, regarded by Mr. Billings aa 
char acteristic of the Primordial Silurian epoch. This genus is common in the. 
sandy dark slates of the city of St. John, New Brunswick ; in rocks hitherto 
referred to the Quebec group, on the Island of Orleans ; and in Newfound- 
land. In all these localities it is accompanied by other well marked Prim- 
ordial Silurian forms, which further diligent search will doubtless also disdose 
in Nova Scotia. i 

Mr. Billings has supplied the following remarks on these fossils ; — Mr. Billing!. 

" The fossils discovered at the Oven's Bluffs are generically if not 
specifically identical with those described by the Swedish geologists, Torrei 
and Linarsson, under the name of Eophyton Linncearum. They suppose 
them to be i)lants, but as none of the specimens exhibit any internal structure, 
this view does not meet with general acceptation, and the theory that they are 
trails or tracks of marine animals seems to find more favour. Upon -ni^i-ji^ti t 
the questiqn of their true nature I do not at present venture to give an Eophyton. 
opinion ; wliatevcr they may be, they seem to be confined to the lower portion 
of the Silurian system. 

"The following is the geological position of the genus Eophyton in other 
countries, sp. /ar as it is yet knoWn : — 

'M. In Sweden, where the i/^o;>%fon was first discovered, it occurs in the Sweden, 
rock long known as the Fucoidal sandstone, which immediately underlies the 
alum-slate ; this latter formation is undoubtedly the representative of the 
linguia flags of Wales. 

'^ 2. In Newfoundland it was discovered in 1867, by Mr. Murray, on Great Newfoundland 
Bell Island, Conception Bay. It is there associated with two new species 
df Lingida, a Cruziava closely allied if not identical with C, senhipUcata^ (a 
Lingula-flag species) and several fucoidal forms. Mr. Murray consider the 
rocks of Bell Island in which these fossils occur to lie above the beds holding 

t Acadian Geology, 2nd Edition, pa^es 613 and 614. 
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Paradoxideg, and they would thus probably repi'esent the upper portion of 
the Lingula-flags. 

New ^ " 3. It occurs at Milkish Passage, near St. John, New Brunswick, and 

al3o in the city of St. John, in sandy shales. At the Milkish Passage the beds 
are said to be older than the trilobite beds of Drury's Cove ; these latter 
are the Lower Lingula-flags. ^ 

Orleans Island '^4. On the south side of the Island of Orleans, near the village of St. 

Laurent, Mophyton was found last spring by Mr. Weston. iFlU thepe 
associated with several species of fucoids identical with those that occur on 
Great Bell Island. The rocks here are referred to the Quebec gro.ip, but as 
they are considerably disturbed, it is not impossible that they may be older 
and brought up by a fault. There is a small lenticular mass of limestone 
in these rocks in which Sir W. E. Logan and I found, several years ago, three 
species of trilobites which I have always considered to be of a moi^ 
ancient tjrpe than any known to me in the Quebec group. Theao fossils 
occured in pebbles of limestone imbedded in the calcareous rock which con- 
stitutes the lenticular mass itself, * 

" 5. In the Geological Magazine, vol. 6, (1869,) a fossil is described by Mr. 
Hicks, from the Lower Areuig rocks of St. David's, under the name of 
Eophytoni explanatxim. Mr. Hicks considers it to be distinct specifically 
from the Lingula-flag form, and even refers it doubtfully to the genus. 

'* So far as my own experience goes during the twenty-five yeai*s that I 
have collected fossils in the Lower Silurian, from the Potsdam upwards, I 
have never seen a fragment of any thing that could be referred to EophyUm, 
Neither has any ever been described or figured by an^ author as occurring in 
bsds above the Lingula flags, with the exception of the doubtful form by Mr. 
Hicks, above mentioned. If it be true, therefore, that Eophyton is merely 
a track, I am inclined to the opuiion that the animal that made it belonged 

Horizon of to a very ancient genus, which appeared during the earliest Primordial 
Silurian period, attained its greatest development during the era of the Lin- 
gula flags, and died out at the close of that era. It is a remarkable fossil, 
and wherever found, it occurs abundantly, and it is therefore almost impossible 
that if the animal lived on through the Silurian period its traces could have 
so long escaped the notice of the great number of workers in Silurian 
geology." 

Hitherto, except the very doubtful and obscure forms detected by Mr. 
Hind in the quartzite at Waverley, and referred by him to the genus 
Palceotrochis, but in which Mr. Billings states that no distinctly organic 
structure can be discerned, no organic remains whatever had been detected in 
the Nova Scotian gold-bearing rocks, arid therefore their geologic^ position 
remained uncertain. 

* This fact would indicate that the a^ of these rocki is younger than that of the 
imbedded fossils, A^ R, C\ S. 
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In general aspect, and in the succession of the beds the whole series in Cambrian of 
Nova Scotia closely resembles the Cambrian and Lingularfiag series of North 
Wales, which is likewise characterized by holding auriferous quartz veins. 
The lower members of the series (Cambrian) there consist of a succession of thick Lingiila-flags. 
bedded greenish-grey feldspathic grits and sandstones or quartzites, with 
intercalated slaty bands ; and these are conformably overlaid, as the similar 
beds are in Nova Scotia, by a set of black earthy and pyritous slates and 
sandy beds (the Lingula-flags) with quartzose mineral lodes. Numerous 
associated diorite dykes are likewise characteristic of the series in both 
regions. Thus mineralogical characters, physical aspect and palaeontogical 
evidence all combine to prove the above view to be correct regarding the 
age of the Atlantic-coast series of Nova Scotia. 

I have seen no evidence in the eastern gold-districts of the existence of Older rocks, 
any formations which are certainly older than the lowest membei-s of tlie 
quartzite group, although doubtless such are quite likely to occur without 
their having been observed by me in the very curaory examination which 
it was possible to make during a part of only one season over so large a 
tract of country. On the southwestern coast, between St. Mary's Bay and Yarmouth. 
Tuskett, there is a set of rocks exposed which, especially in the immediate vicin- 
ity of Yarmouth, differ greatly in aspect, and generally in their mineralogical 
characters, from any met with in the eastern auriferous series. They are 
probably of a different agd; but to what group they belong is at present 
uncertain. At Yarmouth, between Yarmouth and the ChegoggLn River, and 
on Cape Fourchu Island the strata are well exposed. I did not visit Che- 
goggin Point ; but at CranbeiTy Head, the next point to the northward, where 
the only gold-mine in this district is situated, we find, associated with the 
vein, soft grey and olive-green fissile slates, and also bands of whitey-brown 
micaceous sandstone. On the shore immediately underlying the beds in 
which the vein occurs, there are thick-bedded hard grey and whitey-brown 
feldspathic sandstones, with scales of silvery white mica. Associated with 
the sandstones arc bands, from six inches to two feet thick, of blue and 
greenish-grey slate. These continue for about three quarters of a mile along 
the shore, nearly with the strike, when a massive diorite dyke cuts the 
beds nearly at right angles, without disturbing them beyond causing a slight 
curve in the strike. The dyke is 150 yards wide, and is succeeded by 
similar sandstones and finely cleaved slates for a quarter of a mile 
further. Some of the sandstones enclose pebbles of a grey quartzite. 
At the mine the beds dip S. 65^ E. < 60^^ and at the end of the section 
about one mile to the north, S. 60** E. < 60®. From the mine southward, 
there is a gradually ascending section, consisting of grey slates, olive-green 
slates, and grey sandy, and blue and black papery crumpled slates. The 
highest beds in the section are the fine black earthy pyritous slates. The 
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dip oontmues S. 60^ K, but the angle gradually incimseB from 60^ at the 
mine to 85^, and becomes vertical at the southernmost end of the exposure. 

CapeSmchu. The rocks at Cape Fourchu Island, and thence to Yarmouth, consist of 

^ homblendicy chloride, epidotic, and micaceous strata, with dark greenish and 

black slates ; also massive crystalline epidodc diorites, with large enclosed 

-^ . patches of epidote rock. Near the extreme west point of the island, there 

chloritie and is a thick bed of coarse conglomerate, on the weathered and searwom surfaces 
of which the pebbles are well seen ; while in a fresh fracture they can with 
difficulty be distinguished from the matrix, (which is a greenish-grey micaceous 
schist,) except by a slight difference in color. The pebbles ai-e all flattened 
and more or less elongated in the direction of the cleavage-planes. They 
consist chiefly of a grey fine grained micaceous gneissic rock ; some ai^ of 
a brown-weathering feldspathic sandstone, and others of an epidotic rock 
similar to the immediately adjoining strata. The schistose beds occasionally 

e^otoT contain crystalline grains of magnetic and of titaniferous iron ores, and epidote 
is often very abundant in them. This, from the weatheiing of the softer 
matrix, is left projecting in small lumps and irregular ridges over the exposed 
Burfaoes, giving these a singularly fretted and rough appeaiunce. Veins and 
large lenticular masses of vitreous white quartz are not uncommonly associated 
with the more slaty beds. One very prominent mass of this kind is known 
as the Canoe. It lies in a joint nearly at right angles to the stratification, 
on the west shore of the island, and from a litde distance, especially seawavd, 
has the appearance of a large canoe stranded on the rocks. In the eastern 
part of Yarmouth, within the town-limits, there are some thick beds of mas- 
sive grey or whitish-brown quartz rock, (with large irregular reticulating 
veins of white quartz,) interstratified with the green chloritie, homblendic and 
epidotic schists. On the road between Milton and Arcadia (Church's map) 
similar chloritie and homblendic beds occur, and also some bluish-grey feldspar- 
porphyries or felsites. 

Jebogne Pobt At Jebogue Point there are several quartz veins from six inches to three 

feet thick, associated with black crumpled slates, ard the rocks exposed are 
similar to those at Cranberry Head. Samples from one of the most promisiug 
looking of the above veins have been assayed by Dr. Hunt, but aflbrded no 
trace of gold, though containing a good deal Jbf arsenical sulphuret of iron. 
It is reported in the neighbourhood that gold has been found in some of 
these veins, but no attempts have been made to work them. ^ 

To the north, at Cape Cove in the county of Digby, a few chains 
east of Cape St. Mary lighthouse, there is a small exix)sure of green 
chloritie rocks, like those at Yarmouth, associated with light grey quartz- 
rock, breociated white, brown, and silicious schist, and black earthy pyritous 
slates. The green schists here contain imbedded white calc-spar in consi- 
derable quantity. Their dip is a 55«* E. < 80^,-84^. In specimens of these 
green schists, and likewise of those from Yarmouth, Dr. Hunt has found 
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traces of chromuim. He remarks that in their general minei*alogical characters, Chromium. 
as well as in the presence of chromium, these rocks resemble the crystalline 
schists of the altered Quebec group of the Canadian Survey, and also similar 
schists referred to the Huronian series around Lakes Huron and Superior. 
In other respects the rocks of Digby . and Yarmouth counties, above 
described, are not unlike the homblendic, epidotic, chloritic and other strata 
of certain divisions of the Quebec group, which, in connection with the 
HsMtB above noticed, suggests the possibility that the former may occupy 
the position of the Quebec group. If so, we may hope to find a gradually 
ascending series in Nova Scotia from the Primordial Silurian slates at the 
Ovens in Lunenburgh County, northwestward to the Upper Silurian 
and Devonian rocks of the northern parts of the counties of Annapolis 
and Bigby, perhaps interrupted to some extent by the great central 
granitic band. 

As regards alluvial gold-deposits, and the prospects in Nova Scotia Alluvial gold, 
of what is known in California as '' placer " mining, I cannot do better 
than recommend the perusal of Mr. Hind's remarks in paragraph 6 of the 
prefatory^ letter addressed to the Hon. Robert Robertson, Commis- 
sioner of Mines, which accompanies his recent report on the Gold Dis- 
trict of Sherbix>oke. I fully concur in all the observations and suggestions 
made by Mr. Hind in this letter, and anything I can say respecting it, 
must be more or less a repetition of what has already been pointed out 
by him. 

In comparing the physical features of the Australian gold-districts Austndia and 
with those of Nova Scotia, in their bearing on the question of the occur- oompared. 
renoe of alluvial gold, the principal difference appears to be the prevalence 
in the latter of long narrow lakes, pools and swamps in place of • the 
similarly shaped dry grassy " fiats " and fiat-bottomed " gulleys," (often 
almost as level as lakes,) which characterize the Australian districts, and in 
which the rich " runs," " leads " or '.' gutters " of alluvial gold are found by 
sinking through the alluvions to the bed-rock, which generally protrudes in 
ledges along the margins of the fiats and in the adjoining hills. If we 
assume the lakes and swamps in Nova Scotia to represent the fiats and 
gulleys in Australia, there are no apparently important differences in the 
geological conditions presented in the two regions. It beooi^es a question, 
therefore, whether rich deposits may not underlie many of the lakes and 
swamps of Nova Scotia, as they do the fiats and gulleys of Australia; 
and if so whether they coidd be profitably mined. To do so it might be 
necessary to drain the surface-water, but this would depend entirely on 
the depth beneath the lake-bed of the old channel or gutter. 

At Tangier, works were commenced, as described by Professor Silli- Tangier, 
man in his Report published in 1864, See Dr. Hunt's Rqx>rt on the Gold 

Region of Nova Scotia, page 40,] to drain Copper Lake, in order to explore 
35 
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the deposits in its bed ; but the enterpiise appears to have been aban- 
doned before any I'esult bad been arrived at, and nothing was bdng 
done at the time of mj visit to the locality last summer. 

The reason which has been given, and apparently very generally 
believed, why no considerable quantity of alluvial gold is likely to be 
found in Nova Scotia, viz. : that over the greater port of the country the 
superficial accumulations of gravel have been removed by comparatively 
i-ecent denuding agencies, has certainly no foundation in fact; and I can 
confidently assert that bare rock-surfaces are not poore prevalent in the 
gold-distiicts of Nova Scotia than they are in similar districts in Australia. 

It is incredible that in the latter country the gold-bearing veins 
should be invariably accompanied by rich alluvial deposits, while in Nova 
Scotia the detrital deposits, which cei*tainly occur under precisely similar 
conditions, should be almost as invaiiably unproductive. I do not believe 
iu any such anomaly, but think that the whole secret of the matter lies in 
the fact that, owing to obvious local circumstances, they have never 
yet been sought for with that degree of enterprise^ intelligence and per- 
sevei'ance, which the investigation demands. ^ 

It is stated that surface-leads have occasionally been found, and 
have been followed for limited distances into gradually deepening ground, 
witli highly promising indications, when the influx of water being too 
great to be overcome by manual labor with an ordinary bucket and 
wiuillass, the ground was at once abandoned. Under such circumstances it' 
is not surprising that no alluvial leads have been developed in Nova Scotia. 

At Tangier, at Oldham, at Sherbrooke, at Waverley, and at Benfrew, 
I observed ]>laces that appeared to present all the conditions required for 
the occurrence of rich alluvial '' diggings ;" but, so far as I could learn, no 
attempts had been made to test them, although they lie in close proximity 
to quartz veins which have afforded large returns, and the abrasion of 
which in past times must have contributed to form the detritus in the 
adjacent depressions. 

The great quantity of water which would probably be encountered 
in all the deep and low-lying drift-deposits in Nova Scotia doubtless 
constitutes a serious hindrance to their being explored, inasmuch as 
it almost pi'ecludes the success of individual effort, to which, in Australia, 
the original discovery of nearly all the principal gold-fields is due. They 
offer however, I consider, a legitimate and exceedingly promising field for com- 
bined capital and labor skilfully applied, and it is certainly remai*kable 
that so little attention has hitherto been bestowed upon them. 

As will be seen in Dr^ Hunt's Report (page 14), Mr. Michel insisted 
strongly upon the importance of searching for alluvial gold beneath the glacial 
di-ift or boulder-chiy ot the coast ; where, as Dr. Hunt remarked, the gold 
alluvions <' may reasonably be expected to be of great richness." 
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Wh«reyer valleja filled with deiritua are found crossing the strike of 
the veins, as is the case at Waverly, at Oldham, and doubtless in many other 
places, explorations should be nuide immediately below such lines of inter* 
section, as being the most likely to afford satiafactory results. In the few 
places where alluvial gold has been detected, the discovery has been purely 
accidental. The search has never been conducted on any definad system 
or principle, and was, therefore, not likely to effect more than it has done ; 
viz : prove the presence of particles of gold in almost all the superficial sandn 
and gravels which have been examined, and occasionally to such an extent 
as to be capable of being profitably extracted. 

I have not seen any localities in Nova Scotia where the hydmulic methods HyJraiillc 
of washing in use in Oalifomia and Australia could be successfully '"^^ 
adopted, because the recent gravels appear for the most part to lie in 
depressions which are below the present drainage level of the country ; 
and seldom on' hills, or in elevated terraces along the sides of the valleys. 
I am not aware whether this is also the case in New Brunswick. In 
the province of Quebec, on the Chaudi^re and its tributaries, the drift appears Cbaudiei-e, 
in some cases to rest at considerable elevations above the main water- 
channels, and this was long since pointed out by Sir W. E. Logan. 
Nothing, however, has ever been done to test the value of the gravels. 
Becently, through the enterprise of the minager of the Company 
already mentioned as being the only one at present operating in that dis- 
trict, it has been proved that they likewise extend to depths of one hun- 
dred feet beneath them. It is in these old deep channels and depressions 
that the heaviest partitles of gold may be looked for, and with the re- 
quisite appliances for draining the ground there seems every reason for 
hoping that a very extended and valuable field for gold-mining entei7)rise 
will be opened up in the province of Quebec, especially when considered 
in connection with the known wide distribution of gold in the region, 
which has been abundantly proved by the researches of Sir W. E. Logan, 
the details of which are given in a pamphlet entided Notes on tJie Gold 
of Eastern Canada, issued in 1864 by the Qeological Survey. This contains 
a summary of all the information on the subject up to that date ; and in 
the report of Mr, A. Michel, addressed to Sir W. £. Logan, and published 
in the Geology of Canada, in 1866, further and more recent information has 
been given. 

On the 14th February last, Mr. Lockwood informed me that in their Mr. Lock- 
shaft then sinking the bed- rock had been struck at 100 feet below the level of j^g^ 
the Gilbert River, dipping three feet in the width of the shaft. Tfiis 
indicates still deeper ground, as does also the character of the gold met 
with, of which he states " We took out nearly one ounce of gold yestei'day, 
and six pennyweights, thirteen grains to-day. It is all fine scaly gold and, ^ 

I fimcy, all from the gravel. We have found " colors " since first striking 



276 6BOLoaioAL sttbvkt of cahada. 

it, about twenty-eight feet." This must be considered an exceedingly satis- 
factory commencement, and qiite sufficient to warrant further exertion. 

The worn and comparatively heavy character of much of the gold 
which ha^ hitherto been procured from the shallow washings in the 
Chaudiero district, does not, I think indicate that it has been derived from 
distant sources, so much as that it has been subjected to repeated and 
long continued abrasion in the drifts. I believe it to be stiictly oi local 
origin, and to have come from the quartz veins in the neighbourhood. 
The chief reason why the rich spots where it has hitherto been 
worked are so limited in extent is that they represent the places where 
Anoieat the old channel or liver-bed has been intersected by the exLsting one, 

and cut into, down to the bed-rock ; re-diBtributing its contents along the 
present river-course, and thus enriching, for a limited distance^ the recent 
alluvions. If instead of extending explorations, as has commonly been 
done, solely in the direction and along the course of the present river, 
they are pushed boldly into every part of the adjacent baoks where no 
rocky ledges are seen in place, there is but little doubt that the old 
channels from which the present streams have derived most of their gold, 
would speed'ly be discovered, and often richly reward the enterprise of the 
explorer. These are facts which are well known in Australia, and acted upon fre- 
quently with the most successful results. Here no one appears to have directed 
attention to them, and they have not been alluded to in any published descrip- 
tions of the gold-fields of this country. 

Mr. Lockwood states in his report to the Directors of the Company, dated 
4th August, 1870 : — '* During the last five years I have observed closely all the 
work done, and have not seem one intelligent attempt made to obtain a know- 
ledge of the nature and origin of the rich alluvial deposits ; n6 man except 
myself has done anything to establish the fact that the alluvions have their 
origin in the local reefs, or that we have a distinct system of old river-channels 
at a considembly lower level than the present ones." 

*' On lot fifteen the lead leaves the present river-channel and strikes under 
the high ground ; here an old river-channel was discovered ; it is from thirty-five 
to fifty feet below the present river-bed. A drive has been run across this 
channel 250 feet. The water being heavy, and the ground dipping, we were 
unable to determine its width. The whole of the gravel found in this channel is 
auriferous, and it ut composed entirely of the material from the local rocks In 
the sand of the roof drifb-wood was found about eighty-five feet below the present 
suiface." 

From the returns already obtained, Mr. Lockwood estimates the average 
yield per acre of the old channel at $ 15,000, and the cost of working at $12,600 
per acre. Tt is, however, next to impossible to make an estimate of this kind, 
which shall be at all reliable for practical purposes. 

The quartz veins of this district have already been exanuned and reported 
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on, and their auriferous character has been establiahed.* I examined the out- Chaudi^re, 

' quartz veins. 

crops of several of those from which samples wei'e taken by Mr. Michel and 

carefully assayed by Dr. Hunt. No efforts appear to have been made since the 

date of the reports above referred to, for their further development. The result 

of Dr. Hunt's assays was certainly not very encouraging, but when compared 

with other assays made by Dr. Hayes of Boston, they only serve, as he remarks, 

to prove Uie '' irregularity with which the gold is distributed in the gangue." 

Some of the veins are well situated for working, and so far as can be judged 

from the very limited extent to which any of them have yet been opened there 

would be no difficulty in raising very large quantities of quartz. Considering 

the heavy and often nuggety character of much of the alluvial gold of thie Chau- 

di^re distriot, it is in the highest degi*ee improbable that none of the veios from 

the abraded portions of which t^is gold has without doubt been derived, should 

be sufficiently rich to yield a fair profit to well directed enterprise applied to their 

exploitation, and it seems extiuordinary that so little has hitherto been done in 

this direction. 

The system on which mining and mining business is conducted in Nova f3old mining 

in NoTftScotift 
Scotia, like all other subjects connected with the gold-fields, has been commented 

on in numerous publications. Its many defects have been repeatedly 
pointed out, and much sound adnce and a number of practical suggestions 
for its amendment have from time to time been offered, without however, 
having produced any very marked effect ; notwithstanding that the success 
of a very large majority of the mining enterpiises in the province is un- 
questionably in a great degree dependent on these remedial meajsures being 
adopted ; and their total neglect ia as imdoubtedly the chief cause of the 
numerous failures which mark the history of the gold-fields. 

Among the causes which may be considered as most prejudicial to the per- Cauns of 
manent and healthy progress of mining industry, the following may be men- 
tioned : — ^They are not in any way especially characteristic of Nova Scotia^ but 
prevail more or less in every mining region of which I have any knowledge, 
particularly in the early years of their development. 

1st. The rash expenditure of capital in the purchase of mining-rights 
respecting the actual value of which nothing is known with certainty. 

' 2nd. The hast^ and inconsiderate erection of costly machinery for mining 
and treating the ores, before their quantity or their probable value has been 
determined. 

3rd. The attempts frequently made to enhance the value of the stock by 
declaring dividends, sometimes paid out of capital, but often by means of a pro- 
cess commonly known as " picking the eyes out of the mine," or in other words 
selecting all the rich material to secure a few high yields which are far in excess 
of anything likely to be the future av^fage. 

♦ Report* of Mr. A. Michel and Dr. T. Sterry Hunt addreafied to Sir W. E. Logan ; 
in the Report of Progreee, GeoloQ^cal Sunrey of Canada, 1866, pagea 69 90. 
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4th. The too common, almost universal practice of devoting the whole of 
the net proceeds to the payment of dividends, and having no reserve-fund to 
meet expenses when poor ground has to be worked through. This improvidenoe 
frequently necessitates the closing of a mine, and the abandonment of a property 
as worthless, which, under a more judicioussyst^m, would have become extremely 
valuable. 

5th. The small sizeof the ^'ai-eas" orclaims,not as regard8actualacreQge,but 
in relation to the position and tliickness of the veins. This necessitates a waste- 
ful multiplication of shafts and plants of machinery for. crushing and dressing 
the ores. In some districts in Nova Scotia these are out of all proportion to the 
actual requirements. 

6th. The disregard of the natural features of the ground, shewn in locating 
the crushing and dressing- machinery without reference to the easy delivery of the 
material from the mine and the fall required for the perfect treatment of the 
ores, and for getting rid of the tailings. This want of foresight necessitatea 
subsequent heavy outlay for re-hai;dling the material, all of which might ba 
saved. 

7th. The almost universal want of any appliances for saving pyrites and 

fine gold. 

Waste of gold On this point Mr. Hind i-emarks in his recent Report on the Sherbrooke 

"^ *'**^' district : — "Prom careful assays of numerous parcels of tailings in Nova Scotia 

as they came from the mill, and selected indiscriminately, the average quantity 

contained was found to exceed 4 dwts. per ton. In many instances the assay 

gave a very much larger yield. These tailings lie around the mill in every 

direction, or are allowed to run into the nearest stream ; in no instance known 

• to me are tliey concentrated even to save the pyrites, or are any really valuable 

appliances used to save the free gold they contain, which has escaped from the 

stamping-boxes or the amalgamating-tables. 

" A year ago, attention having been called to the escaped gold in the tailings 
of one of the mills at Waverley, portions were re-crushed and passed over amal- 
gamating-tables ; and in the official return for 1869, we find the following state- 
ments : — 288 tons of waste from the dump,gave 32 oz. 6 dwts. 1 1 grs. ; 63 tons of 
waste from the dump, gave 1 3 oz. 1 2 dwts. 1 6 grs. From this experimeut some idea 
may be formed of the amount of gold allowed to escape in the tailings from up- 
wards of 190,000 tons of quartz, the quantity already crushed in Nova Sootia." 

As indicating further the probable value of some of these heaps of taUings 
the following analyses by Dr. Hunt, are hero given of three samples which 
Hunt,awayof I collected from Yarmouth, Montague and Renfrew respectively. He says 
tailings ^^ ^^^ proportion of arsenical pyrites or mispickel (other sulphurcts being 

rare), wa« determined by dissolving it out from the quartz; and the follow- 
ing figures give, under A, the amount of ^old per ton of tailings ; under B. the 
amount of gold per ton of pyrites ; and under C, the proportion of pyrites in the 
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tailings : The determinations under A. and B, were made by the ordinary 
fire^ueay upon the roasted tailings." 



• 



A B C 

Montagiio. 5^z. 123^2. 43 percent. 

Kenfrew 2^ 4 64 „ 

Yarmouth 5J 7^ 65 

The sample from Montague was taken at about eighty feet from the last 
amalgamating-plate, and at about seven or eight inches below the surface of the 
heap. 

The sample from Kenfrew was taken from six inches below the surface of 
the heap, and at about ten or fifteen yards from the last ainalgamating-plate. 

The sample from Yarmouth was given to me by the owner of the mill ; I 
have no knowledge of the circumstances under which it was collected. 

A sample of tailings from Mooseland, taken from the fourth mercury-trap, 
t>r. Hunt found to contain 58 per cent, of arsenical pyrites. A portion con- 
centrated to 88 pet cent, gave one and one-half ounces of gold to the ton: 
equal to 1 oz. 14 dwts. to the ton of pure pyrites. 

• In digging into the surface of the heaps of tailings, I noticed that the 
pyrites was not equally distributed through the mass, but almost always in 
layers, giving a regularly stratified appearance to a vertical section of the 
sand ; the pyritous layers being from one-eighth to one inch in thickness, and 
the more sandy layers considerably thicker. The samples were taken rather, 
to show the value of the pyrites, than the quantity of pyrites or gold in 
the tailings ; and thei-efore the figures under A and C are not a correct 
average of the heaps ; but even supposing the tailings to contain no more 
than one half the above amounts, the value of the gold which is being 
annually lost is enormous, and the subject is well worthy the 
serious consideration of every mine-owner in the country. Tliis 
fact of the richness in gold of the arsenical pyrites of the lodes in 
Nova Scotia is not new. Prof. Silliman, in his Report on the Tangier gjnimnn on 
district, in 1864, found the pyrites extracted by washing from the tailings »"eni<»l 
of three lodes at Tangier to yield resi)ectively $93, $125, and $180 of 
gold to the ton ; while a mass of the pyrites, of several pounds weight, from 
Montague, according to the same authority, yielded at the rate of $276 of 
gold to the ton, of which about two-thirds only were coarse gold. These facts 
are cited by Dr. Hunt in his Report' already referred to (jiage 20), and he ^^^*^- 
there adds, — '' Notwithstanding these results, the tailings are generally 
entirely neglected in the Nova Scotia mines, and with them no doubt lai'ge 
quantities of gold are lost which might be advantageously extracted by con- 
centration and roasting, followed by amalgamation, either in the Chilian 
mill, the Wheeler, or Hepburn pan, or perhaps, better still, by the use Boasttntf 
of Plattnert process, in which the gold is dissolved out of the roasted ^"** 
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ore by chlorine. Prof. Silliman has suggested that the arsenic may be 
profitably extracted from the arsenical pyrites by roasting* in properly 
consti-ucted furnaces. By this means it might be made to yield half its 
weight of white arsenic, which has a considerable commercial value, and 
would probably pay the expense of roasting the ore. By thus condensing the 
arsenic, the injurious effects which would otherwise result from the escape of 
the poisonous arsenical yapours into the air during roasting would be pre- 
vented." 

Keverting to the wasteful multiplication of plants of machinery in the 
various districts of Nova Scotia, above alluded to, this will perhaps be best 
appreciated by a comparison of the number of stamps, and the quantity of 
quartz crushed in Nova Scotia with similar work in Australia. According 
to the tables in the Eeport for 1869, by the Commissioners of Mines 
in Nova Scotia, the total quantity of quartz crushed that year in all 
the districts was 38,424 tons. The number of mills employed was 
fifty four. The number of stamps is not given; but if we allow an 
average of twelve for each mill (which is probably an under-esti- 
mate),f we have 648 stamps. They weigh generally from 550 to 600 lbs. 
each, and are worked at an average speed of 69 to 70 blows per minute, with 
a nine-inch lift. 

The quantity ciushed per stam^vhead in twenty-four hours is stated to 
be one ton ; the average in Australia and California is from one and one- 
qnai-ter to two tons ; there seems no good reason why it should not be as 
large in Nova Scotia. However, taking it at one ton, and allowing 250 
working-days, the 643 stamps ought to crush 162,000 tons, or more than 
four times the work actually done, which alnounts to less than sixty tons 
per stamp-head per annum. • 

At the Poi-t Philip Company's mine, at Clunes, in Australia, there were 
cnished, in 1870, in fifty-two weeks, '55,2 40 tons: and in the same time in 
1869, 64,273 tons. This work is performed by eighty stamps ; (twenty-four 
of 800 lbs., and fifty -six of 600 lbs. each ;) worked at a speed of seventy- 
five blows per minute ; and they each crush from two to two and a 
quai-ter tons ' per day of twenty-four hours. The quartz is as hard 
as any I have seen in Nova Scotia. 

m 

At the Black Hill mine, at Ballarat, which commenced working in 
January, 1862, 250,575 tons of quartz had been crushed up to\December 
31st, 1869 ; being an annual avei*age of 31,321 tons. ' This is done by sixty 
stamps, of 700 lbs. each, worked at a speed of seventy-five blows per minute, 
with a lift of about nine inches. 

Thus, in Australia, we find two mills with 140 stamps, crushing 86,561 



+ In sizt«eti mills^ of which particiilars ajre given in an Appendix to *' Heatheriogton^ 
Guide," there are 199 stampe. 
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fcons of quartz in ihs year; or considei*ably mora than twice as much as is 
crashed in Nova S(50tia, in fifty-four mills, with more than four times the 
number of stamps. The fineness to which the quartz is reduced is about the 
same as in Nova Scotia. 

If we compare the average yield of the quartz in NOva Scotia with that Comparative 
in Australia, both of which are given in Heatherington's " Practical 
Guide to the Oold-Fields of Nova Scotia," we find the former is 1 oz. 
3 dwts. 6-8 grs., * and the latter only 11 dwt 17-4 grs.t If we also 
consider the relative prices of minihg-labor in the two countries, (averag- p^^^,^ ^f Yshor. 
ing in Victoria $2.00 to $3.50, and in Nova Scotia only $1.25 to 
$1.50, per diem,) the reason why two-thirds of the crushing-power 
in the latter is standing idle seems at first sight somewhat inexplicable. 
It is evidently not the poverty of the quai-tz ; neither is it, as I can vouch 
from personal observation, owing to any deficiency in the quantity which the 
veins, if properly worked, are calculated to produce ; and we are therefore 
forced to conclude that it arises from the causes above enumerated, and from 
the unskilful, wasteful, and improvident manner in which the business has 
ordinarily been conducted, creating general apathy, and utterly destroying 
the confidence of investors. 

In the two mines in Australia above cited, the average yield of gold to victoria. 
the ton of rock, of late years, has never exceeded 10 dwts. At the Black 
Hill mine it is stated to have been only 2 dwts. 21^^|^'grs. per ton ; but 
even this low yield has proved sufficient to pay the proprietors ten per cent. 
on the capital invested ; the amount paid in dividends in eight years being 
X21,730 sterling, or $108,650. At Clunes, the average yield in 1860 was mining. 
7 dwts. 8'grs.,^and in 1670, 4 dwts. 20<} grs. Many more instances could 
be given of yields far less per ton than the quantity now lost at every mill 
in Nova Scotia, having sufficed, under careful management, to give a fair profit 
to the advcntuiers. These results are duo to the practical and intelligent 
application of the lessons taught by experience ; and if this experience is 
utilized, and as intelligently applied in Canada as it has been in Australia, 
there is no reason why equally satisfactory results should not be achieved. 

The want of any even approximately correct topographical maps of the 
gold districts is likewise a serious hindrance to their development. It 
renders accurate geological observations impossible ; and thus the structure 
of the country cannot be worked out or understood, as it must be before 
either the probable course, or the extent of the mineral* veins can be ascer- 
tained with precision, or the localities deteimined in which farther develop- 
ments may be looked for. 

In conclusion, I may state, that the general impression produced on my Conclusions 
mind by what I have seen of the gold-districts of Canada during the past 

* This yield for Nova Scotia is ctmaiderably greater than tlM which is given as the aver- 
•8« l^Hv. Hindi p^go STci hisBeporb o& tb9 Sberbrooke PifitrK^, viz., lo dwts. 10 gn. 

36 
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summer is, as regards iheir natural capabilitiefli exceedingly favorable, and 
equally unfavorable as regards the enterprise and intelligcnoe which has 
hitherto been devoted to their development At the same time it should 
not be forgotten that the most favorable indications are not always reliable, 
and thd sanguine prognostications they so frequently give rise to are often 
not borne out by the result of actual working ; wherefore I should, even 
under the most favorable circumstances, not advise any one to invest in such 
enterprises to an amount beyond what he can afford to lose without seriotn 
embarrassment 
Wantofmapa The need above alluded to, of good topographical maps, is one which 

cannot be too often pointed out, and is well deserving the serious considera- 
tion of the Grovemment Such maps are not only necessary for geological 
and mincralogical purposes, but for agricultural, sylvicultural, enguiee|[pg, 
military, political^ and statistical purposes they are likewise indispensable ; 
and every dollar expended towards their production eventually becomes an 
annual saving to the country; a fact especially obvious when such periodically 
jgtourring works as the census have to be undertaken. The subject is dwelt 
upon here because it is one which seriously retards the progress of the 
geological explorations with which I am specially charged ; and it seems not 
out of place to call attention to the fact that hundreds of dollars which are 
debited to these investigations are really unavoidably expended in making 
additions to the topography of the country, for which, however viduable, 
extensive, and important, but little credit aoorues fo the Geological Survey. 

ALFRED R. C. SELWYN. 

Montreal, May, 1871. 
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Montreal, Mat, 1871. 

Sib, — In the monih of April last I reoeiyed your instructions to make D3.)arture. 
an examination of the unexplored country to the northward from Lake St. 
John, on the Saguenay, with a view to ascertain the geological structure of 
that region, as well as its adaptabiUty for agricultural purposes. Accordingly, 
I left Montreal on the 6th of June, in company with yourself and my 
assistant, Mr. Leitch, arriving at Lake St. John on tho 13th. Here a few 
days were spent in examining some points not previously investigated in 
regard to the rocks of the neighbourhood, and in making the final antiuge- 
ments for the season's work. 

I may here state that I was under great obligations to Mr. Price, 
Senator, for having my outfit stnd provisions carefully forwarded from Quebec 
to Chicoutimi, and also to Mr. N. Flanagan of the Hudson's Bay Company, 
for having them sent on from the latter place to Blue Point on Lake St. 
John. 

Having, with t])e assistance of the Hudson's Bay Company's officers, Outfit. 
Mr. S. Ross and his son, procured men and canoes, our arrangements were 
completed on the 23rd of June, and on that day I left Blue Point with IMr. 
Leitch, six Indians, and three canoes. Four of these men, with two canoes, 
were to be employed in carrying on the sui*vey, while the other two men, 
with the third canoe, were engaged to convey provisions into the interior, 
and store them in tlie ^oods at convenient points along the line of our 
route. 

From Lake St John we ascended the Ashuapmouchouan. This stream, Ashauai mew 
for a little over ninety-sevea miles from its mouth, had been pi'cviously suv- 



281 QEOLOaiCAL SUBYET OP CAVADtA. 

veyed to})ographicall7 by Mr. Blaiklock, P.L.S., bo that, with a plan of hia 
survey, laid down on a scale of two inches to the mile, I woa able, for that 
distance, as we pursued our journey, to note accurately the geological 
and other features observed along the river. The general bearing of the 
course up the river fi*oni Lake St. John is about N.W. A little above the 
ninety-second mile the river divides into two branches. One of these comes 
from the N.N.E., and being the larger, is called by the Indians the Chief 
Eivcv. The other which we ascended, although the smaller, retains the name 
of Ashuapmouchouan. At the. end of Blaiklock's survey, our measurements 
commenced, and were carried on in the usual way, the distances being de- 
termined, by micrometer-telescope, and the bearings by prismatic compass, 
checked by opposite readings. The calculations for each day's work were 
made at night, and the measurements protracted in the tent as opportunity 
olTered; so that we were able to ascertain, at any time, our position and rate 
of progress. 
Nikoubau. Eiccept the first mile, which is N.W., the upwaixi course of the river, 

from where our measurements began, is about 8.W., and the distance from 
Lake Ashuapmouchouan is about twenty-four miles. Leaving this lake, the 
upward course is generally northwesterly to the height of land which, divides 
the waters of the Saguenay from those flowing to Hudson's Bay. This 
portion of the river, which is called Nikoubau River, passes through several 
small lakes. The fli'st is called Lower Nikoubau, the second Nikoubau, the 
third Pei*ch Lake, and the foui*th Branch Lake. At the head of the latter, 
the river divides into two branches, one comes from the N.E., and the other, 
in its iipward course continues north westerly, and passes a sort of double 
lake, called NaiTOw-Ridge Lake, whence the highest lake, called Whitefish 

Water-shed. Lake, is reached by a portage of about one mile. This is close to the water- 
shed, which is also the boundary-line between the province of Quebec and 
the territory to the noi*th, and is nearly seventy-two miles from the beginning 
of our survey, or 170 miles from Lake St. John. Continuing in a north- 
westerly course, we passed through seveitil small ponds, and descended for 

Abatagomaw. about two miles the stream called Two-Discharges River, which forms the 
outlet. This brought us to Lake Abatagomaw, traversing which advanced 
us a further distance of about ten miles, nearly in the same direction ; thenoe 
our couree was nearly at right angles to that hithertcf followed, or north- 
easterly. Passing through some small lakes or ponds oh a small stream 
which flows into the last-mentioned lake, a height of land is reached which 
divides the waters of Lake Abatagomaw from those of Lake Chibogomou.. 
The latter lake is sixteen miles from the foi-mer, or a little over two hundred 

Chibogomou. from Lake St John. Lake Chiliogomou stretches in the same (north* 
easterly) direction, a further distance of twenty-two miles, and empties itself 
by two outlets, about three miles apart, with a fall of about twenty-five feet 
in from 100 to 200 paces, into another lake, i*unning parallel with it. These 
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two lakes, and Abatagoinaw are supposed to form the bead-waters of the 
Notaway, which is said to be a large river where it falls into James Bay. 
Continuing in the same direction through several small ponds, and crossing 
another height of land, together a distance of a little over four miles, Lake 
Chibogomou is reached. This lake extends in the same direction nearly 
twenty-four miles farther. Following the stream by which it discharges, and 
pftiMKing through several small pcmds, a distance of four miles^rings us to 
Abatagoush Bay, a part of Lake MistassinL This bay was surveyed for MintMini. 
thirty miles, — thii-teen miles to the Hudson's Bay Compauy's post, and 
seventeen miles beyond it At this point the lake opens out both to the 
right and left ; and Mr. Burgess, the <^cer in charge of the Hudson's Bay 
Company's post, told me that from this point the western shore trends north 
for about six miles, where a bay, twelve miles across, called Poonichuan, 
stretches south and southwest for a distance of about thirty miles. He 
further informed me that across the bay the coast-line continues in a north- 
westerly direction for forty or forty-five miles farther, and thence north for 
about sixty miles. In some ])art of the latter distance is che discharge of 
the lake which forms the bead-waters of the Rupert River. Thus, if Mr. 
Burgess's estimate of the distance is approximately correct, the length of 
Lake Mistassini, intluding the bays, would be about 1 50 miles, or but little 
less than that of Lake Ontario. I have no information regarding its breadth. 
Besides the two bays already mentioned, there is a third on the east side, 
called Cabistachuan, which runs to the south and west from a i>oint about 
midway between the Hudson's Bay Company's post and the end of our 
measurements, and is about twenty miles deep. At the south end of this a 
stream of the same name, said to be of considerable size, enters from the eastward. 
The whole distance from Lake St. John to the point where our measure- 
ments terminated on Lake Mistassini, by the route followed, is nearly 290 
miles. It was my intention to have proceeded farther along the lake, but 
our provisions having failed to reach us, and being unable to procure any 
at the Hudson's Bay Company's post, we. were obli^ to rstum to Lake 
Nikoubau, where our supplies were stored. We thei'efore left Lake Mistas- 
sini on the 13tli of August, and arrived at Nikoubau on the 20th of the 
same month. Fix>m the last- mentioned lake we resumed our survey. As- 
cending a stream called Foaiii-Falls River, we passed through Lakes Askatiche, 
Kakaskapstethiouisse and Normandin to a height of land which divides the 
waters of Lake St. John from those of the St Maurice, a distance from our 
^tarting-point, in a general southwest course, of forty-one miles. Thence, 
continuing on about the same course, we descended a tributary of the St. 
Maurice, called Clear.- Water River, which passes through Clear- Water and 
Pemacachie Lakes, and brings us in twenty-t^o miles to Sandy-Beach Lake. 
About two miles from whore we entered this lake, the river St. Maurice St. Mauric*. 
comes in firom the northwest, and at a distance of about eighteen miles it 
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passes out by a narrow obannel into Lake Traverse. The total distance to 
tliis point from Lake Kikoubau is about eighteen and a half miles. As the 
St Maurice had been already surveyed from this point downward, there was 
no need of continuing our measurements. We therefore descended the riveir 
as £Btr as Kirkendatch, a distance of twenty miles, noting the various objects 
of interest met with as we went along. Having run short of some necessary 
supplies, and being unable to procure them here, I was obliged to send to 
Weymoutadunque, a distance of sixty miles, where we got partially 
provided. 

KirkmidatcK We arrived at Kirkendatch on the 7ih of September, and on the 13ih 

started from that place with an additional Lidian as guide, for the head- 
waters of the Oatineau. On this portion of the journey the distances were 
estimated by time, except on the portages, which were paced, and some of 
the larger lakes, which were triangulated from a measured base. Passing 
frt>m Kirkendatch through a few small lakes, we descended a stream which 
is the outlet of the last one,i and which falls into a tributary of the Bt 

Gatineaq. Maurice, caUed Hair-Outting River. This we descended to its source, in 
Great Beaver Lake, which brought us to the height of land between the 
waters of the St Maurice and those of the Oatineau. This we crossed by a 
portage about half a mile in length to Light-Fire Lake. The distance from 
Kirkendatch to this point is about thirty-five miles, in a direction about 
south west Light-Fire Lake is on the south east branch of the Oatineau, 
and several miles below its source. We descended the stream to the north- 
west branch, and thence to the river Desert, where we arrived on the 26th 
Sei)tember, a distance of about 300 miles from Kirkendatch. From tHe 
Desert, Mr. Leitch and myself travelled to Ottawa, about 100 miles distant, 
by land, as we would thus be better able to judge of the agricultural 
capabilities of the country than by following the river. The Lidians, how- 
ever, went down the river with the canoes, and we rejoined them at Ottawa 
on the 30th September ; the whole party arriving in Montreal on the 3rd of 
October, whence the Indians returned to their homes on Lake St. John. 

The whole of the season's work has been protracted on a scale of two 
inches of the mile; and the accompanying map * is a reduction from it to a 
scale of four miles to the incL It must be remarked, however, that at some 
of the points, the distances are, for the present, only approximately given. 



OEOLOGICAL DESCllIPTIOK 

The rocks met with may be classed under three heads, namely : — 
I. Laurentian gneiss with crystalline limestones. 

* The Biap is in maniiBcript. The publication of it is defeired pending further Surreyt 
fmd Bzplof»tioQB in the region. 
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II. Orystalline schiste, consisting of chloritic and epidodc rocks, with 
dolondteSy serpentines and conglomerates. 

m. The nearly horizontal fossilifeious limestones of Lake Mi stas rini . 



I. Laubsntiak. 

The rocks of this sjBtem cover by far the larger part of the area exam- LMraatiiui. 
ined. As their character is, on the whole, very imiform, and they haye been 
so often described, it will only be necessary to notice them very briefly, pro- 
ceeding from south to north on the two lines of exploration. The first line, 
as already explained, is from Lake St John, on the Ashnapmouchouan River, 
to Lake Nikottbau. The second is from the river Desert, up the Gatineau, 
to Kirkendatch on the St Maurice ; thence up the St Maurice to its tribu- 
tary. Clear- Water River ; thence up that stream and down Foam-Falls River, 
to Lake Nikoubau ; thence to Lake Abatagomaw, where other rocks make 
their appearance. 

From Lake St John to the Water of Sandy-Banks, thirty-six miles Gneiss ,.ooln. 
up the Ashnapmouchouan, the rocks are well seen at the portages, the first of 
which is named Rocky Portage, followed by St Ange, Bear, Little Bear, and 
Stony Portages. At all of these, the rock is fine and coarse-grained red and 
grey gneiss, with some black homblendic beds, and others with a good deal 
of black mica. The dip is from southeast to east, at an angle of from 40^ to 
90^. From the Water of Sandy Banks to the Ghaudi^re Falls and Rapids, 
a distance of fifty-six miles from Lake St John, the rocks are seen in almost 
continuous cliffs, enclosing the rapid portions of the room. The dip is still 
easterly, and the character of the rock is much the same as below. Imme* 
diately below the falls, a layer of pinkish granular limestone, about six inches 
thick, was observed interstratified with the gneiss. At the falls, on the west 
side of the river, the gneiss is cut by numerous granite veins from a few 
inches to thirty-two feet across, composed of large crystalline masses of reddish n^^^ y^j^^ 
and yellowish orthoclase, black crystalline hornblende, vitreous quartz, and 
small portions of crystalline magnetic iron ore. The strike of these veins is 
N. 73<^ K and S. 73^ W. Although here the general dip is about S. 87^ E. 
5: 45^, the strata are much contorted and broken. A little above the Little 
Chaudi^re Falls, a mile farther up than the point last indicated, a bed of lime- LImeBtone. 
stone a foot thick occurs in the gneiss. It is crystalline and of a pinkish 
color, but in some parts grey, and holds grains of green pyroxene. Gneiss 
of the ordinary character, is the prevailing rock, as far as the sixty-sixth mile ; 
but at this point, fine and coarse gndned grey gneisB and black mica-schist 
become intentrati^ed with crystalline grey limestone. This is seen pretty 
continuously on the sides and in the bed of the river, for a distance of two 
miles, or to Pike River;, at the sixty-eighth mile from Lake St~John 
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it has a breadth of about fiftj yards, and dips N. 75^ E. <39^, giving a 
thicknesA of about ninety feet. A Uttle farther up, howeyer, at a bend in 
the river, beds are seen, which, like the above, are limestone, and which, 
although much concealed, may give a breadth of a hundred yards, or a total 
thickness of 180 feet. The beds which apparently underlie these limestones, 
form a mass of about sixty feet thick of fine and coarse grained red and grey 

QuAiisite. gneiss, followed by about fifty feet of vitreous quartz rock in beds from two 
inches to two feet thick. Ck)ntinuihg up the river, the dip is still about east ; 
but, immediately above the forks, it is S. 46^ E. <56^, and, at the end d 
Blaiklock's survey, E. < i6°. From the Forks to a little above the last 
mentioned point, the river runs nearly across the strtitification ; while above 
and as far as Lake Ashuapmouchouan to Lake Nikouban, the rocks are not 
well eikposed, but, on the upper half, the dip was observed to be from S. 11^ 
W. to S. 14*> E. < 32^ to 35^. At the lower end of Lake Nikoubau, the 
dip is from S. 84^ E. to S. U^' £. From the Forks to this last^men- 
tioned point, the i-ocks are red and grey gneiss, both fine and coarse gained, 
with black hornblende-rock, and beds of black mica-schist. 

River Deoert. I will now desciibe the second line of exploration ; that, namely, from 

the river Desert. On the west side of the Gatineau, just below its junctioii 
with the Desert, on the hill behind the R. 0. church, a coarse greyish felds- 
pathic gneiss, with fine and coarse crystalline homblende-roek, holding 
nodules of magnetic iron ore, is exposed At the foot of the hill, and close 
to the Gatineau, there is a bed of grey ciystalline limestone, about twenty 

Limestones, ^^t thick, which has been quarried for burning into lime. This is overlaid 
by black hornblende-rock. The dip, although irregular, is about cast^ and the 
limestone may belong to a band which is seen on the east side of the river 
a little above, and which continues on the same side to a point opposite the 
Deseau Portage, about three miles above the Desert. At that point the dip 
is S. 74® E. < 65®, while about three miles farther on, at an easterly stretch 
of the river, the limestones appear, dipping N. 41® E. < 66®. Following 
this easterly stretch about two miles to Joseph Portage, the limestones are 
found to be overlaid by gneiss, but are again seen at the Castor-Blanc Por- 
tage, and at the Big-Eddy Portage. Below the last-named portage, the rock 
is largely exposed in the river-lianks. On the east side of the river, at the 
eddy, moderately fine grained red and grey feldspathic gneiss is seen, dipping 
N. 72® E. < 66®. The Umestcmes re-appear at BniU Portage ; and at Moun- 
tain Portage, where the dip is S. 67^ E. < 35^, and also on the river farther 
up, at Backingrup Portage. Above this, the limestones are not seen for two 
miles, to the upper line of the townships of Easton and Sicotte, where lime- 
stones are again met with ; but, whether they belong to the same band as 
those below is not known. Above the line referred to, they are pretty gen- 
erally seen along the river for four or five miles, to within about one and a 
hslf lailes pf the river St. Jeao d« lerr^ Their dip here is Iroia 9. 6Q^ 
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E. to S. 35^ E. < 30^ to 32^, with one or two dips in an opposite direction. ' 
Proceeding upward, the rocks are varieties of red and grey gneiss, with beds Grneiss and 
in which hornblende and black mica predominate, to about three miles above 
Baskitong Biver, where a small exposure of crystalline limestone is seen 
interstratified with gneiss and dipping N. 89° E. < 30^. Above this, only 
gneiss was seen to a little beyond Farm Island, one of Messrs. Allan Gil- 
mour & Co.'s farming establishments. Here another limestone exposure 
occurs, similar to the last, and dipping N. 36° E. < 50^. Above this, no 
limestone is met with for several miles. At Sturgeon Portage, the rock is 
grey gneiss with black mica-schist and hornblende-rock. The bedding is 
well marked, but the beds are much broken and contorted ; and they are cut 
in all dii'ections by red feldspathic veins from a few inches to several feet in 
width. The dip is sometimes north as well as south, and, in both cases, it is 
at a high angle. At the Serpent Portage, three miles above Sturgeon Por- 
tage, the rock is yellowish-grey fine grained gneiss, dippirg N. 87" E. to S. 
67"* E. <10^ to 32^. About three miles farther, at the Otter Portage, where 
the river bends more to the southeast, limestone is again seen interstratified 
with the gneiss, and dipping S. 88° E < 32°. It is again met with at Dog 
Portage, and on the river beyond, the rock generally running with the rivei. 
From Otter Portage, limestone is generally seen associated with the gneira 
for a distance of about fifteen miles up the river, to a point about sixteen 
miles below the junction of the northwest and southeast branches of the 
Gatineau. At this p<»nt the dip is S. 77° E. < 25^, which corresponds to a 
strike that would carry the limestone and associated beds to the westward of 
the river. However this may be, no limestones were observed above this, and 
up to the Forks the only rocks seen were varieties of gneiss, and hornblende- 
rock. 

Without further and more detailed examination, it would be impossible Thickness of 
to say whether these limestones, which are so largely displayed along this 
portion of the river Gatineau, fonn one or more bands. The thickness of the 
limestone, in some parts, cannot be short of five or six hundred feet, and, 
below the Big Eddy Portage, may perhaps reach a thousand feet. 

About a mile below the Forks, the dip is N. 2° E. < 70®, while at the 
Forks, it is N. 32° W. < 65®, this latter dip being in a direction opposite to 
that of the general dip lower down. The direction of dip as far as observed, 
is northwestward at an angle of from 30^ to 42°, for about twenty-four 
miles above the Forks, at the end of which distance .it is S. 36® E. < 36®. 
About thirty-eight miles farther up, at a great bend of the river to the west- 
ward, the dip is S. 47® E. < 34", while ten or twelve miles farther, a little 
below White-Bear Lake, it is S. 58® E. < 50®, and, on the poi-tage between 
the Gatineau and Hair-Cutting Lake, it is S. 29® E. < 50°. The rock here 
is a grey gneiss^ sometimes coarse-grained with black mica. Following Hair- 
Cutting River down for about twenty-four miles, the rocks vary but little in 
37 
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character or clip, the latter being from S. 9<> E. to S. 51 E. < 28** to 65**. 
St. Maurice. Crossing thence to Kirkendatch, a distance of about ten miles, there is no 
change ; but, at the west end of Loon Lake, about two and a-half miles from 
Kirkendatch the dip is E. < 21**. About two miles above Kirkendatch, on the 
St. Maurice, the rock is yellowish-grey fine-grained gneiss, dipping E. < 34'. 
Farther up, and about four miles below Lake Traverse, the rock is the samei 
with a dip S. 81^ W. < 25° to 30"; and, on the. west side of Sandy-Beach 
Lake, at a point about four miles above Lake Traverse, the dip is from S. 36* 
W. to S. 81^ W. < 23^ to 30^. About ten miles up the last-mentioned 
lake, the rock is a fine-grained greenish-black hornblende-rock, without any 
appearance of stratification, and this is seen to within a mile and a half of 
where the St. Maurice falls into the lake. At that point, however, with the 
exception of a little quartz, it is entirely composed of large crystals of horn- 
blende. Associated with this coarse variety, in bands of from one to nine 
inches thick, and running through the hornblende in various directions, there 
is a coarsely crystalline limestone, of a pale yellowish color and weathering 
brown, enclosing cleavable rhombohedral masses of a browner weathering 
iron-spar, and plates of a pale greenish chloritic mineral. On the shore, about 
one mile north of where the St. Maurice enters the lake, the rock is grey and 
flesh-colored feldspathic gneiss, containing crystals of greenish-black horn- 
blende, and dipping S. 4° W. < 30**. Near the upper end of Lake Pems- 
cashie, tlio rock is mostly homblendic, with some interstratified reddish- 
colored gneiss, dipping S. 71** E. < 41*". Similar rocks are seen in 
several places up Clear-Water River. At the lower end of Clear-Water 
Lake, the dip is S. 24** E. < 31*^ ; and, about the middle, the grey variety of 
cneiss, associated with hornblende-rock, dips S. 24^ E. <31**. Across the 
water-shed, on Lake Normandin, the dip is S. 9® E. < 46®, the rock having 
much the 3ame character as before. Following Foam-Falls River dowiiward 
to the falls, similar rocks are met with, the dip at the falls being S. 9® E. < 
39^. Here the strata are cut by veins of light-colored ciystalline feldspar, 
from six inches to one foot thick. From Foam Falls through Lake Eakan- 
kapstethiouisse, thence to and along the shores of Lake Askatiche, and from 
that lake do^vn the river to Lake Nikoubau, the rocks vary very little in 
character. The dip is from S. 83*" E. to S. 39^ E. < 40"* to 45**, except near 
the outlet of Lake Kakaskapstethiouisse where it is for a short distance seen to 
be N. 11? W.< 68^ As already stated, at the lower end of Lake Nikoubau 
the dip is from S. 64® E. to S. 39° E. < 40** to 46"*. Here the rock is com- 
posed of coa':^e-grained grey gneiss, with an occasional tinge of red, and 
holding considerable black mica. Interstratified with this, are finely crystalline 
hornblende beds, which decompose rapidly where exposed to the weather. 

From Lake Nikoubau to the height of land between the waters of the 
Saguenay and Hudson Bay, the rocks, aa far as observed, are, on the whole 
the same as those described as occurring at the lower end of Lake Nikoubau ; 
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but the dips are less Tinifonn. About the middle of the lake, it is S. 33^ 
W.<58^ while, on the Whitefish Lake, it is N. < 85°. Beyond the height 
of land, the onlv exposures observed were on HeightK)f-Land Lake, and at 
Cypress Portage. Here the rocks are still of the same character. From 
Cypress Portage down Two-Discharges River to Lake Abatagomaw, no 
exposures were met with ; but, on the island in the lake, the rock is granitic, q^^^.^^^j^ 
showing no appearance of stratification. Some varieties are composed of 
yeUowish feldspar, not very coarse grained, with* vitreous quartz and some 
hornblende ; while in others the feldspar is not so abundant, but is more 
coarsely crystalline, and nearly white, with white viti-eous quai-tz anl scales 
of black mica. Near the north end of the main body of the lake, a few beds 
of gneiss are seen dipping N. 84° W.< 31°. The lower beds are composed 
of whitish feldspar, with quartz of the same color, and black mica ; while 
overlying these are about two feet of a rock composed chiefly of whitish 
quartz and fine scales of silvery mica. With the exception of these last, all 
the rocks examined <m the lake, up to this point, as has been already stated, 
show no signs of stratification. It is, therefore, doubtful whether they belong 
to the stratified masses of the Laurentian system, or whether they are intru- 
sive. To determine this point, further exploration will be necessary. In the 
mean time, it wiU be convenient to consider them Laurentian, and to take 
the point indicated above, near the north end of the main body of Lake 
Abatagomaw, as their limit in this pai-t, beyond, which, rocks of the second 
great series already mentioned, almost immediately make their appearance. 

It will be observed that, in describing these ancient rocks, I have not in 
any way indicated what their structure or volume may be. Indeed, from the 
great sameness in their lithological characters, and the absence of fossils, it 
would be hazardous to do so. The only reliable means of determining their 
structure, is to trace out continuously, beds lithologically difierent from the 
general mass. So far as known, the only beds in the Laurentian system 
suited for the purpose are the crystalline limestones. These were met with 
only on a small portion of the lines of exploration followed. Of these lime- • 
stones, Sir W. K Logan thus speaks, Geology of Canada, 1863, page 42 : — 
'' Bands of crystalline limestone are easily distinguished fi*om bands of the 
gneifls, but it is scarcely possible to know from local inspoction whether any 
mass of limestone in one part is equivalent to a cei*tain mass in another. 
They all resemble one another lithologically, and although masses dipping in 
the same direction are met with running for considerable distances rudely 
parallel with one another, it is scarcely ever safe to take for granted that they 
are stratigraphically distinct The dips avail but little in tracing out the 
structure ; for, in numerous folds of the series, the dips are frequently over- 
turned ; and the only reliable mode of purauing the investigation, and work- 
ing out the physical structure is, patiently and continuously to follow the 
outcrop of each important mass in all its windings, as far as it can be traced ; 
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u^til it becomes covered up by supeiior unconformable strata, is cut off by 
a fault; or disappear by thinning out. A labor such as this, in a district 
without roads, and the topography of which is yet little known, with a 
surface much broken by the unequal wear of its rocks, and still covered by 
forest, must necessarily require much time." From these remarks, it is appa- 
rent that the facts contained in the present report can only be looked upon 
as a first contribution to our knowledge of the geology of this region. 



II. Crtstalline Schists and Serpentinbs, with Gonoloherates. 

• This series was fii'st observed at the north end of Lake Abatagomaw. 
Thenoa it occupies the country along the line examined, to and along Lake 
Wakinitche, including Lake Chibogomou, and the lakes and portages 
between it and Abatagomaw. The last of it was seen at about two miles 
beyond the outlet of Lake Wakinitche, nearly four miles in a straight line 
from where it' was first observed on Lake Abatagomaw. 

As already stated, the rocks of this series are met with almost imme- 
diately succeeding the Laurentian, near the north end of Lake Abatagomaw. 
Beyond this, they are well seen in a narrow bay, running for several miles in 
a direction nearly east, where they occur both on the shore of the bay, and 
Chloiitio on islands. The rocks here are green cliloritic slates. In some places they 
Dolomites. contain crystals of hornblende ; and are occasionally interstratified with dolo- 
mitic beds weathering brown. The dip along this stretch is from N. 31® W, 
to N. 3° E. < 44*" to 68^. On the first portage beyond this bay, there are 
considerable exposures of flattened spheroidal oi^reniform masses, from a few 
inches to upwards of a foot in diameter. They are made up of an indurated 
greenish and purplish argillaceous rock, which is jaspery in its texture. 
When sections of these spheroids have been exposed to the weather, they 
pi*esent a concentric arrangement of various shades of color, becoming lighter 
• towards the centre. The strike of these rocks is N. 61® E. and S. 61® W. 
Dioritic and To the end of the second portage, the rock is a greenish chloritic slate, 
epidotic rockB. ^^Q^dng, in places, epidotic and dioritic, the latter vanety assuming a reniform 
structure, and holding, between the concentric layers, a soft dark greenish 
mineral, resembling serpentine. The next exposure is a little beyond the 
entrance to Lake Chibogomou, and is the only one met with for about four 
miles, on the main west shore, or on the islands immediately to the eastward. 
It is' a quartzose feldspathic rock, with films of a greenish chloritic mineral. 
The feldspar is yellowish, and the quartz greenish in hue. On an island, 
about seven miles from the entrance to the lake, the rock is very similar, 
except that the chloritic mineral above-mentioned occurs only in spots. Be- 
tween the last two exposures, but somewhat to the eastward of them, there 
are two islands, composed of a yellowish micaceous granite. For the next 
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four miles, as far as observed on the northeast side of the lake and the 
islands adjacent, the rocks are a light-grey and yellowish felsite, with quartz 
and minute scales of mica or talc. In some places, these are associated with 
a green dioritic rock, in small bands of from one to four feet wide, the strike 
of which is S. 33® E. and N. 33S W. If this banding is due to bedding, 
which is doubtful, it is the only indication of lines of stratification observed, 
thus far, on the lake. 

The next point at which the rocks are seen on the same side is just 
before reaching Paint Mountain. Here it is a green chloritic rock, weather- 
ing to gpreyish-green, and holding considerable quantities of magnetic iron ore 
disseminated in grains and crystals. Still closer to Paint Mountain, on the 
shore, the rocks are green chloritic slate, with no well defined bedding. Here 
the yellow sulphuret of copper, which is described farther on, occurs. These 
rocks are also more or less charged with fine-grained iron pyrites for a dis- 
tance of about a mile, to a point immediately below Paint Mountain, which 
rises above the lake, in a short distance back, to a height of 250 feet. In 
one place, there is a depression running up the mountain from the lake, thirty 
feet wide, filled with drift.- The strike of this depression is S. 61® W. and 
N. 61® £. On Sorcerer's Mountain, which rises, on the southeast, to a 
height of 425 feet above the lake, the rock is green chloritic slate, with small 
specks of iron pyrites disseminated irregularly through it. 

In the narrows of the northeast end of the lake, the rock is a conglom- Conglomer- 
erate and breccia. In some parts, it is made up of small fragmehts of the 
rooks already described ; consisting of yellowish feldspar and quartz, green 
chlorite, serpentine, and epidote ; while in others, the pieces are from a few 
ounces to one hundred pounds in weight Large expanses of conglomerate 
are likewise entirely composed of rounded fragments of Laurentian gneiss of 
grey and red colors, the latter predominating. Other exposures show a con- 
glomerate made up of angular and rounded fragments from an ounce' to a ton 
weight, in a matrix of finer material of the same kind. 

These conglomerates are succeeded by serpentines and associated rocks, Senientine. 
which make their appearance immediately to the west of the first portage 
leading from the lake. About 200 yards west of the portage-road, a cone- 
shaped hill, which rises over the waters of the narrows about 160 feet, is 
entirely composed of serpentine. This rock . is traced, on one side, to the 
portage, and on the other it is supposed to form part of Juggler's Mountain, 
which is about 400 feet high, and is about two miles distant, beaiing S. 41^ 
W.* On the highest part of the cone referred to, there ia a blackish lime- 
stone, about one foot thick, intet stratified with serpentine. Dr. Hunt, while 
examining these rocks, had a portion of the limestone sliced for examination 

* The bearings here are very uncertain, as at tho beginning of the portage the local 
attraction was equal to 146^ which gradually diminished for a distance of about half 
a mile on either side, where the compass gave the tnie bearings. 
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under the microscope, which revealed a structure resembling that, of some 
coml. The serpentines, which are dark-colored, opaque, and contain much 
disseminated magnetic iron, yield by analysis considerable portions of chrome 
and traces of nickel. On an island opposite the portage, the i ock is blackish- 
blue hard slate, rarely with what appear to be sm^ll grains of whitish feld- 
spar. On the various portages and small lakes passed over from this point 
to Lake Wakinitche, the only rock seen is chloritic slate. The same remark 
applies also to the lake itself, from its southwest end, along the southeast 
side, to within six miles of its outlet. In this lasc distance, and for a mile 
beyond the outlet, only conglomerate rocks are seen. These resemble th« 
two varieties already described. On the northwest side of the lake, aiUrat 
the middle, these rocks rise to a height of 150 or 200 feet, forming a bare 
escarpment, extending for about four miles ; and, on the same side, near the 
outlet, Wakinitche Mountain, which is entirely composed of them, rises 
about 350 to 400 feet high, for the most part bare and rocky, tmd extending 
. along the margin of the lake for nearly three miles. The fragments in the 
conglomerates in the two last localities are chiefly of Laurentian rocks, and 
the enclosed masses ai^ often many tons in weight. In some parts, without 
close examination, the conglomerate might be mistaken for Laurentian gneiss. 
In many parts of this hill considerable exposures of red shale are met with, 
as well as grey and chocolate-brown sandstones made up of fine grains of 
reddish feldspar and white quartz. Although lines, of deposition were ob- 
servable in these sandstones, I could trace no regular line of strike or dip. 

Whatever the geological horizon of this series of rocks may be, it will 
be prudent for the present to withhold an opinion until further investi- 
gations are made. The only indication of their geological age i& that afforded 
by the fossil already mentioned as occurring in limestone interstratified with 
serpentine. This, Mr. Billings thinks, is a coral, but not determinable 
generically. In regard to their relative position, it is evident that the con- 
glomerate is the upper rock ; but, from the general obscurity of the bedding, 
no estimate of the thickness can be arrived at. The average strike, however, 
appears to be with the run of the lakes, or S. 22® W. and N. 22® E. This 
would, at Wakinitche Mountain, give the whole a breadth of about twelve 
miles in a south-easterly direction, where, if their outcrop is continuous, 
they would come in contact with the Laurentian rocks. 



III. FOSSILIFEBOUS LIMESTONES. 



About a mile beyond the outlet of Lake Wakinitche limestone is 
met with in angular pieces on the surface, and is almost the only loose rock 
seen as far as Abatigoush Bay on Lake Mistassini, whei'e limestone beds were 
observed in place. They are occasionally seen on the islands, and on the 
main land as far as the lower end of Cabistachuan Bay, where the main 
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body of the lake opens out to the northward ; a distance of over thirty miles Flu t limestones 

from where the limestones first make their appearance. About four miles 

southwest from the narrows on the northwest side of the lake, the dip of 

the beds isN. 61®E. <4®to6^, but a mile farther southwest they have no 

perceptible inclination, and about one mile noi*theast from the Hudson's Bay 

Co/s Post, dip nearly E. < 3® to 5**. Wherever an exposure was met with, 

the rock was very unifoim in character, occurring in beds of from an inch to 

two feet, generally of a grey earthy limestone, inters tratified with darker 

grey beds of fi-om two to four inches. The lower beds are compact 

and dove-colored, and are from five to six inches thick. In many of these 

small geodes or rounded masses of black chert occur, often containing in the 

centre a portion of black soft carbonaceous material. Many of these cherty 

masses, as well as of the surfaces of many of the beds of limestone, are 

thickly marked with what appear to be shrinkage-cracks. Some beds are 

curiously water- worn, looking as if they had been rounded and grooved for 

ornamental pui*poses. • 

The only fossils observed were an orthoceratite and an obscure coral, FoBsils. 
neither of which could be determined. 

EcoNOUic Minerals. 

Copper, — Copper-pyrites has already been mentioned as occurring in Copper ore. 
the neighbourhood of Paint Mountain, on Lake Abatagomaw. At a point 
a little to the southwest of the mountain, on the lake-shore, this oi'e is met 
with in specks, together with stains of the gi-een carbonate, but no well- 
defined bed or vein was obsei'ved. The rock is a green, slightly <;alcareous, 
chloritic slate. These indicaticns of copper are seen for nearly half a mile 
northeasterly along the lake-shore to another point, where a bed or vein 
two feet thick, containinT; copper,-pyrites is seen in chloi-itic rock for about 
twenty feet. Its strike is N, 31® E. and S. 37** W., the underlie not being 
determinable. The portion of the vein exposed would probably yield four or 
five per cent, of copper throughout, while parts of it might produce ten or 
twelve per cent. For about three-quarters of a mile farther along the shore, 
specks of the yellow sulphuret and the green carbonate of copper are met 
with wherever the rock appears. At the end of this distance, and just under 
Paint Mountain, the rock is largely charged with fine-grained iron-pyrites 
and specks of yellow sulphuret, in a yellowish quartzose gangua Here the 
iron-pyrites constitutes as much as fifteen or twenty per cent, of the rock, 
while along the whole of the distance above described, about one and a 
quarter mil^s, it is never absent, though occurring in small quantities. At 
the last-mentioned place is the depi^ession described on page 293. As before 
stated, it is filled with drift, and no rock is seen Tn it; but from the 
qnantities of iron and copper-pyrites met with in the rock on both sides of 
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it, it is quite possible that under the drift a valuable deposit of copper ore 
may exist. 
Iron ore. Iron, — About half a mile southwest of the first-mentioned copper ore, 

and near the lake-shoi*e, there is a deposit of magnetic iron ore [in chloritic 
slate ; its breadth is fifty feet, and it is seen on its strike, which is S. 65® 
W. and N. 65® K, about 200 paces. The ore occurs in crystalline lumps 
and grains throughout the rock. The whole fifty feet would probably 
yield an average of from fifteen to twenty per cent of iron. 

Ochre. — ^The only place this was observed was in the northeast part of 
Paint Mountain, where a small deposit was met with about half-way up the 
mountain, which probably derives its name from the presence of this ochre 
or paint. 

Lime, — In all the localities where limestone has been described, it is 
abundant, and suitable for lime-making. 

BuUdingstoTie, — It would be useless to take up space by specifying 
each locality where material of this kind could be got, as it is abundant 
throughout the Laurentian series, as well as in the flat limestone formation 
around Lake Mistassini. 

Chakacteb of the Land. 

VaUey of ike Ashuapnumcfuman, — ^The country around Lake St. John 
has already been described in the Geological Report of 1857; and its character 
for fertility is likewise well known from many other sources. 

Ascending the river for thirty-six miles, the country differs but little 
from that around the lake, being .underlaid with clay, which forms an excel- 
lent soil. In many places this becomes covered with sand and sandy loam ; 
and towards the thirty-sixth mile, the sand-hills predominate, rendering the 
land less fit for tillage than lower down. The sandy ground, however, is 
small in proportion to what appears to be really good soil. Settlement has 
already ascended the river for about ten miles from Lake St John, where 
I was told, and from observation have every reason to believe, that all kinds 
of grain, and many vegetables yield well. A field of spring-wheat, five or 
six acres in extent, had a healthy and luxuriant appearance on the 23rd of 
June. From the thirty-sixth mile upward, the country near the river 
becomes rocky, with but little soil. Occasional spaces of from a few acres 
to probably fifty or a hundred acres in extent, are covered with sand, very 
often coarse, and abounding in rounded gneiss boulders of from an ounce to 100 
pounds weight. The gneiss hills rise from 150 to 300 feet, and one, called 
Hawk Mountain, close to the east side of the river, rises about 500 feet 
As far as the Shecobish Biver, fifty-eight miles -from Lake St John, the 
country presents a altnilar aspect The river itself is almost a continuous 
rapid ; its height above the sea-level at the thirty-sixth mile is 512 feet, 
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while at the Sheoobish it is 853 feet, being a rise of 341 feet in twenty-two 
miles. Included in this are the Ohaudi^re Falls and Rapids, 121 feet, which 
extend over somewhat less than one mile. From the Shecobish to La Loche 
Brook, the aspect of the country remains the same, but the river is less rapid, 
the height being here 939 feet, a rise of eighty-six feet in twenty-three miles. 
From the La Loche Brook to the Forks, the hills rise from eighty to 300 
feet, but are still covered with a sandy soil, and occasional sandy patches 
filled with gneiss boulders. 

Hie whole of the country from Lake St. John to the Forks was burnt 
over last summer, except some islands, and patches of no great extent in low 
places near the river. The trees of this burnt district, so far as observed, 
appear to have been principally spruce, balsam-fir, white birch, poplar, 
mountain-ash, and a shrub-like white cedar. The spruce is from twelve to 
eighteen inches in diameter, and from forty to eighty feet high, the other 
trees being of less size. 

From the Forks upwards to within six or seven miles Of Lake Ashuap- Suick 
mouchouan, the surface is comparatively level. Near the river considerable 
deposits of brown sand prevail, often filled with the usual rounded gneiss 
boulders. These boulder-sands have frequently a thickness of over one hun- 
dred feet. In many places where the surface is bare of vegetation, the finer 
sands are drifted into low ridges and hillocks by the winds. From one to 
three miles back from the river, on either side, rocky ridges of gneiss protinide 
through the sands, and rise from one to two hundred feet above the level of 
the river. On the sandy spaces but little vegetation is met with, and only a 
few small white birches and a species of pine,* locally called cypress, grow on 
the gneiss hills. Although bare rocky spaces occur, considerable areas are 
covered with white birches, apparently ol ten or twelve years growth. There 
are indications that a previous forest, but of no great size, has been destroyed 
by fire. The river along this stretch is full of rapids. In one place between 
tlie ninety-eighth and one hundred and second miles thei*e is a rise of 115 
feet ; ihe height above sea-level at the latter point being 1,115 feet, while in 
the next nine or ten miles the rise is sixty-five feet, reaching 1,180 feet above 
sea-level. From this last place to Lake Ashuapmouchouan, the country seen 
is low near the river and lake, the soil mostly a sandy loam, and well fitted 
for cultivation. The wood is spruce and tamarack, both of wliich attain a 
good size, while balsam-fir and white birch are rarer and smaller. At this Vegetatioiu 
lake, on the site of an old Hudson Bay Co. post, in the clearing around the 
old buildings, as well as in open plac63 near the lake and river, the coarse 
grass was from three to four feet high, whOe timothy-grass was two feet high 
on the 9th July. Blueberries were ripe by the 5th or 6th, and raspberries on 
the 7th or 8th of July. The height of this lake is 1,184 feet above the sea. 

The same character of soil and country pi-evails up the Nikoubau River Nikoubau 

* JHnui Sanknana, also known in that region af acrub-pino. [T. S. H.] 
38 
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from the lake to Pole Rapids, a distance of about seven miles ; but at these 
rapids, and above this to Lake Nikoubau, the banks are composed of brown 
sand with gneiss boulders, the latter occaiiionally large, and often so numerous 
that the whole deposit resembles a coarse boulder-drift, with its interstices 
filled by sand. The country rises above the river from twenty to eighty feet, 
and the boulder-deposit is occasionally interrupted by gneiss hills of from 
eighty to two hundred feet high. Much of the forest appears to have been 
burnt from ten to twenty years ago, and these portions have a thin growth 
of small white birch and cypress, and often abound with blueberry bushes, 
which, at the time of my visit, were covered with ripe fruit. Where the 
woods have escaped the fire, they consist of spruce, balsam-fir, tamarack^ 
poplar, and mountain-ash. At Lake Kikoubau these all attain a good size. 

.Gatiiieau Biv&r from Desert River to Height of Land, — The estimated 
height above the sea-level of the Qatineau at the River Desert, about one 
hundred miles due north from Ottawa City, is 369 feet At this point, and 
for six miles further up the G^tineau, the doil is a sandy loam, the general 
level of the country being from twelve to thirty feet above the river, although 
rocky hills of a hundred feet are seen occasionally. Along this distance a 
considerable quantity of land was under cultivation with oats, barley, pease, 
and spring and fall-wheat Several fields of the last looked healthy, and 
covered the ground well on the 26ih of September. I was informed that the 
yield is from twenty-five to thii-ty bushels to the acre. Potatoes appear to 
yield well, and wei*e found to be of excellent quality. Above this there are 
no settlements, and the only cultivation is on the farms of lumbering establish- 
ments. One of these is Farm Island, belonging to Messrs. Gilmour k Co. ; 
the next and highest up belongs to Messrs. Hamilton Bros. Here I was 
furnished with the following facts by Mr. Grant, the Superintendent The 
clearing is about 400 acres in extent, producing 140 tons of hay, 3,500 bushels 
of oats, 200 bushels of pease, fifty bushels of buckwheat, 1,300 bushels of 
potatoes, with barley, turnips, and mangold- wurtzel, the quantities of which I 
did not ascertain. Thera are three other farms in the neighbourhood, col- 
lectively of 350 acres, producing 180 tons of hay, 3,000 bxishels of oats, 100 
bushels of pease, and 1,400 bushels of potatoes. I am not aware whether 
wheat has been grown. These farms are chiefly for providing food for the 
horses and oxen used for drawing the lumber in winter. 

It appears to me that the above facts indicate that the country is well 
adapted for settlement The soil b very similar to that at the River Desert, 
a sandy loam ; and as far as observed it is very much the same for a distance 
of over fifty miles along the Gatineau from the mouth of the Desert. The 
banks of the former river are from twenty to fifty feet high. Rocky hills 
fh>m 100 to 150 feet high sometimes rise from them, but are oflener at some 
distance back. Besides the great quantities of pine which this district is 
known to produce, it also contains spruce, balsam-fir, some black birch, as well 
as considerable areas of white birch, with oooasionally white and brown ash. 



BEPOBT OF JAMES RICHABDSOK. 999 

Curiously enough, where maple is met with, it is in groves on the most Gatineau. 
elevated points. The river, excepting at the portages, is generally lake-like, 
and from 100 yards to not less than half a mile wide. There are in all ten 
poriages, varying in length from fifty yards to about one mile. The total rise 
from the Desert to Hamilton's farm is 142 feet, making the latter about 512 
feet above the sea. From Hamilton's farm to the junction of the northeast 
and southeast branches, a distance of about forty miles, the aspect of the 
country remains the same, except that pine timber gradually becomes 
smaller and more rai*e. There is reason to believe that for a great portion of 
these torty miles the forest was burnt seventy or eighty years ago, and its 
place is now occupied by a second growth of white birch. Pines are seen 
overtopping them; in many places these are numerous, and judging from 
their appearance, they are of comparatively recent growth, very few of them 
being more than a foot in diameter. It would bo for the interest of the 
country to have these young forests protected from the lumbermen for many 
years to coma 

The character of the river for about ten miles above Hamilton's farm is 
the same as below ; in this distance four portages are passed, with a total rise 
of 114 feet. Above this the river becomes rapid, without portages, and nar- 
rower, the additioaal rise to the Forks being 185 feet, making the latter 815 
feet above the sea. For about twelve miles up the southeast branch, the 
river is rapid, and rises nearly 300 feet, reaching 1,015 above the sea. The 
river is from half a chain to two chains wide, with rocky banks rising into 
broken rocky hills from seventy to 100 feet high, covered with a scanty sandy 
soil, supporting principally white birch, with here and there pines similar to 
those below the Forks. I may here remark that no hardwood trees, such as 
miple, black birch, elm, and ash, were observed above this. One small ash 
tree was, however, seen at the end of the distance. 

For the next twenty-five miles the river is less rapid, the rise being only 
sixty-five feet. The country is low, with few elevations over fifty feet. The 
soil is sandy, but supports a large growth of spruce, balsam-fir, white bircb> 
tamarack, and poplar, and a few pine trees of small size. Here, about 230 
miles northward of Ottawa City,' and 1,080 feet above the sea, appears to be 
the northern limit of pine on this branch of the Gatineau. The succeeding 
twelve miles is hilly, but well wooded with spruce, balsam-fir, tamarack, and 
white birch.. The hills are from 150 to 450 feet high, shewing occasionally 
bare rocky summits and escarpments. This is succeeded for about ten miles 
by bare rocky hills, 100 to 500 feet high, with terraces of boulder-sand from 
twenty to thirty feet high. Near the river, on both sides, small thinly scat- 
tered poplar, cypress, and white bii*ch are seen. To Marten Kiver, three miles 
farther, the country is lower, rising above the river from twenty to 150 feet. 
The timber is of good size, the spruce and tamarack being from twelve to 
eighteen inches in diameter, and from seventy to eighty feet high. The 
country and the timber retain the same character to White Bear Lake, about ' 
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nine miles fkrther. The river up to this point is full of rapids^ shewing a h^ght 
above the sea of 1,450 feet. Beyond this to the height of land the stream rises 
to 1 ,500 feet above the sea. The aspect of the country is the same, except three 
or four miles to the southeast, where rocky hills are seen 300 or 400 feet in 
height, hs^^iog a blackened appearance from recent fires. 

The portage from White Bear Lake to Hair-Cutting Lako is about half 
a mile ; the summit is 1,514 feet above the sea, and only four feet above tiie 
latter lake, making here a difference of only ten feet between the waters of 
the Gatineau and those of the St. Maurice. Along Hair-Cutting Lake, which 
is about seven miles in length and from two chains to about two miles wide, 
is a level plain rising over the lake from ten to twenty feet, composed of brown 
sand, and taostly bare of vegetation. Along the lake-shore, where the waves 
have acted on the sand, iron-sands like thosQ of the lower St Lawrence are 
met with. Proceeding down Hair Cutting Biver to Great and Little Beaver 
Lakes, the country continues comparatively level, and consists of sandy plains, 
rising in teiTaces sometimes sixty feet over the river, and covered mostly with 

St l(f ftarice blueberry bushes, and here and there remains of small burned spruces. From 
these lakes to where the traverse leaves Hair-Cutting Kiver, and thence to 
. Kirkendatch on the St. Maurice, a distance of about eighteen miles, the 
country is stiU covered with brown sand, and the inequalities of the surface 
are from twenty to one hundred and twenty feet high. This region as &r as 
Loon Lake is well wooded with spruce, tamarack, white birch,, and some 
balsam fir. To the north of Loon Lake, and thence to Kirkendatch, there is 
a level plain of brown sand of seveiul square miles in extent. This plain, 
which rises sixty feet over the St. Maurice River, has been covered with a 
growth principally of spruce trees from six to nine inches in diameter, but 
these have nearly all been destroyed by the frequent fires which have passed 
over this district. On the St. Maurice below Kirkendatch, the country is 
more elevated and rocky and, for some distance at least, the woods seem likewise 
to have been destroyed by fire. The height of the St. Mauiice above the sea 
at Kirkendatch is 1275 feet. Following the St Maurice upward to the upper 
end of Lake Traverse, the country is comparatively level, and the river for 
considerable distances winds through extensive flats of sandy loam, which are 
covered by water in the spring-time, and during floods. Some of these 
produce an abundance of wild grass, which would support many hundred head 
of cattle, Mr. Spence, the Hudson Bay Co's officer at Kirkendj,tch, told me 

KirkendAich. ^^j^^ ^^ £^^ cows which he keeps thrive remarkably well, pasturing in summer 
on the flats, while in the winter they are fed on the wild grass cut and dried to 
hay. The rise in the liver from Kirkendatch to Sandy Beach Lake, which is 
immediately al>ove Lake Traverse, is fourteen feet, making the latter 1,289 
feet above the sea. Lake Traverse, which is about eighteen miles in length 
and from a few chains to two and a half miles wide, has banks of sand rising 
from ten to forty feet above the water. Some hills two or three miles from 
the lake rise from 100 to 300 feet, and others six or seven miles southeast 



BBPOBT OF JAXSS BICHABBfiOlT. 901 

from the lake, attain from 400 to 600 feet. The woods are spruce, tamarack, 
balsam-fir, and white birch ; the spruce and tamarack trees being from six to 
twelve inches thick at the base. The River St. Maurice, which, as already 
stated, falls into this lake one and a half miles below the northeast end, is 
about five chains wide. 

In ascending the Clear-Water. River, a tributary of the St. Maurice^ Height of 
through Femscachie, Watouah, Fishing, and Clear-Water Lakes, to the 
Height-of-Land Portage, a distance of about seventeen miles, the country bears 
the same level aspect as on Sandy Beach Lake. For nearly half this distance 
the woods have been burnt, considerable areas now producing only small 
cypresses, about four or five feet high. Where the forest has not been burnt, 
the sandy soil produces a smaller gi'owth of timber than on Sandy Beach Lake. 
The river in this distance, to the Height-of-Land, rises only 131 feet, reaching 
1,418 feet above the sea. The distance from the Height-of-Land down from 
Falls River, through Lake Normandin, Kakaskapsteihiouisse, and Askatiche, to 
Lake Nikoubau, is about thiHy four miles. For the whole of this distance, 
the description given of the country along Clear-Water River is equally ^ak^ 
applicable. It presents the same alternation of green and burnt woods, as Nikoubau. 
well as the comparatively level, barren, sandy soil. The height of Lake 
Kikoubau is 1,266 feet above the sea, showing a fall 152 feet from the 

SeightK>f-Land* 

Lake NiJcovhau to Lake Misiaaslni. — The distance from the lower end of X4aco 
Lake Nikoubau to the Height-of-Land, in a straight line, is about fifteen 
miles ; but by the river and lakes it is about twenty four miles. In this 
distance the woods are <(enerally green, and in a few places, — one at the lower 
end of Lake Nikoubau, a second at Perch Lake, and a third at Narrow-Ridge 
Lake, — ^the timber is of good size. There are a few hills that rise from 100 to 
300 feet. Patrick's Mountain, te the west of Nanpw-Ridge Lake, rises over 
the lake about 500 feet, and is covered principalljr with white birch trees, five 
to eight inches in diameter. The soil is still sandy, as far as observed, over 
the whole distance. The Height-of-Land, which is the norUiem boundary of 
the province of Quebec, is here 1,359 feet above the sea. It rises ninety-three 
feet above Lake Nikoubau, but only fift^ -three feet above its head-waters, and 
only twenty feet above the water that runs to James's Bay. The length oi the 
portage which divides these waters is not quite half a mile. 

From the Height of-Land to Lake Abatagomaw, about five miles, the *• ^^ 
country is somewhat more uneven, but still sandy and barren, supporting for 
the most part small cypi-esses, with some spruce and white birch. The fall to 
the lake is 153 feet, making the water 1,206 feet above the sea. This lake is 
' crowded with low rocky islands, seldom rising above the water more than 
thirty feet. The timber, however, becomes larger, both on the islands and on 
the mainland. The lake is supposed to measure about twelve miles from 
northeast to southwest; and about nine miles from S.E. to N.W. The out- 
let is said to be at the southwest part, and to form one of the branches of the 
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Chibogomoik. 



Paint 
Mountain. 



Laka 

Wakinitohe. 



Notaway River^ which .empties into James Bay. From this lake to 
Chibogomou, a distance of about eight miles, the country is unduUting, the 
highest part being about sixty feet over Abatagomaw^ and thirteen feet over 
Cfaibogomou. It is rocky in some places, while ridges of brown sand are 
met with in others, for the first four miles. The rest of the distance preaenta 
a surface covered with large angular and rounded masses of white quartzoae 
and granitic rocks, ovei*grown with from six to twelve inches of moss.- Most 
of the wood has been burnt, and the surface is in many places covered with 
blueberry bushes, producing very large fruit. I may mention that on one of 
the portages a few bushes were found resembling the blueberry, but bearing 
a fruit only distinguishable from the blueberry by its color, which was that 
of a white curraiit. I regret that not having collected any specimens of this 
shrub, it is not possible to say whether it is of a species distinct from the blue* 
berry. 

Lake Chibogomou is about twenty miles long, on the line followed ; 
but on its south-east side it is some five miles longer. A ridge, on which 
stands Sorcerer^s Mountain, 425 feet above the lake, projects to the south- 
west about twelve miles, between two arms. To the southwest of this ridge, 
the breadth of the lake is six or seven miles. On the northwest side, it 
flows, by two outlets, into another and parallel lake, the wateitt of which are 
said to fall into the Notaway River. This second lake extends about twelve 
miles to a point opposite the west end of Lake Chibogomou, and is from 
one to two miles wide. Lake Chibogomou is stiidded with numerous low 
and elongated islands, especially in its southeast extension. They are often 
rocky, and the shores of the lake, which are low, show either the solid rock 
or boulders, both covered with about a foot of moss. Towards the northeast 
end, and along nearly the whole ot the southeast side, sandy loam prevails ; 
and where openings in the woods are met with, a good growth of wild grass 
is found. Oreen woods surround the lake, except in the neighbourhood of 
Paint Mountain, where the forest has been burnt. This ridge-like mountain 
is situated between the two lakes, as well as between the two outlets. It 
rises 250 feet over the upper, and 275 feet over the lower lake. 

Between Chibogomo and Wakinitche, the distance is about four miles. 
On the portages, and around the small lakes, burnt woods prevail, and the 
ground is mostly rocky and barren. The highest point in the last portage to 
Wakinitche is 1,485 feet above the sea, and 240 feet above Lake Chibogomou, 
but only 45 feet above Wakinitche, the latter being 1,440 feet above the sea. 
Lake Wakinitche stretches north-easterly about twenty-four miles, and ia 
from half a mile to three miles wide. On the southeast side, a considerable 
area has been run over by fire, while the remainder is dotted with green 
woods ; the trees are of good size, and of the usual kinds, spru'e, white birch, 
tamarack, and some balsam-fir. Along this side, as far as observed, the height 
over the lake is from 100 to 150 feet, and the soil is a sandy loam, well fitted 
for agricultural purposes. The northwest side and the southwest end, of this 
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lake are divided into bays running parallel to .each other, and from one to 

four miles in length ; these are separated by narrow rockj ridges from 100 to 

250 feet high. One hill, at the southwest extremity and northwest side, is 

supposed to be about 400 feet high. At the narrows, about six miles to the 

northeast, a bare rocky escarpment extends for about four miles on the north- 

eaistside, rising from 150 to 200 feet above the lake. Half a mile back, green 

woods are seen. Beyond the narrows, the shore is low, and the soil similar to 

that on the southeast side, except over Wakinitche Mountain, which has 

been described, page 294. There ib another rocky hill about seven miles to the 

southwest of the last, of- about the same height, but apparently of less extent. 

Looking from the top of the first of these northward to the bays of Lake 

Mistassini, the country is a level plain, with here and there glimpses of the 

• 

long narrow bays ef the lake. Wakinitche Lake empties into Abatigonsh 

Bay by a stream of about four miles in length. In this distance, there are 

three portages, with a fall of fifty-nine feet, which, deducted from the height 

(1,440 feet) previously given for Lake Wakinitche, makes Lake Mistassini 

1,381 feet above the sea. 

About thirty miles of Abatigoush and Cabistachuan Bays were sui'veyed, 
to where they open out to the main laka The probable size of Lake 
Mistassini has already been stated. Along its whole extent, it probably 
presents much the same features as in the part examined. As before men- 
tioned, the country soon after leaving Wakinitche, is underlaid by compara- 
tively flat limestone strata, the decomposition of which gives a fertile calcareous 
soiL The surface is level ; in no place that I observed, rising more than thirty, 
feet above the lake, thus rendering the region favourable_for agriculture. What 
influence the climate may have on vegetation, I am unable to determine, and 
the only fact I can offer bearing upon this is that Mr. Burgess, of the 
Hudson's Bay (Company's post on the lake, furnished us, on the 7th August, 
with fair-sized new potatoes, these being the only crop at present cultivated 
here. 

The first of the two following tables gives the daily temperature recorded 
by Mr. J. Leitch during the exploration, and the corresponding daily tem- 
perature at Montreal, the latter having been kindly furnished by Dr. 
Smallwood, Director of the Meteorological Observitory at Montreal. 

The second gives a catalogue of the plants collected during the expedition, 
which have been examined and named by Qeorge Bamston, Esq., of this city, 
to whom my best thanks are due. 

I have the honour to be. Sir, 

Tour most obedient servant, 

(Signed,) # James Richaedson. 

MoKTREAL, 20th April, 1870. 
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I. Thermometric Observations during the Jimmty. 
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Thermometric Obaetvationa. — Continued- 
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II. List of Plants from North of Lake St John. 
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Name of Plant 



Vida craoca 

lioHa blanda 

Apocynum androesemif olium , 
Lycopodium dendroideum . . , 

Thalictmm comuti 

Spiraea salicifolia 

Campanula rotundifoHa .... 

t iervilla trifida , 

J uncus filiformis 

Eleocharifl palustria 

Garex lenticularis 



12 Aira ceespitoea 



Locality. 



Lake St. John, Point Blue 
Rivei Aflhnapmoacnnan . 
Ohaudiere Falls 



La Locne Brook 



13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
; 37 
I 38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
67 



;£leochan8 paluatriB 

Comus Canadensis .. 

ApK)cynum andioseemifolium 

Spirsea salicifolia 

Iris verftioolor 

Hieradum Canadense 

Scirpus atrovirens 

Carex oligospirum (Mich) 

Campanula rotundifolia 

Comus stolonifera ; 

SpirsBa salidfolia 

Carex adusta (Booth) * 

Achillsea milUtollum 

Campanula rotundifola 

Epilobium angustif olium 

I Apocynum androBftmifolium. 

Bubus trifloruB 

lOsmunda cinnamomea 

Sijiraea salidfolia 

Tiialictrum comuti 

Orchis Huronensis )Lindley) 

Avena striata 

Comus Canadensis 

Myrica gale 

Draciena borealis (Ait) ^ 

Amelanchier Canadensis 

Viburnum parvif olium 

y accinium retinosum ,. 

Phleum pratense 

Vacdnium Pennsylvanicum 

Rubus strigosus 

Amelanchier Canadensis 

Hypericum perforatum 

Rubus triflorus 

Slum angustifolium 

Tofieldia glutinosa 

Eleocharis palustris (yar. glau- 

cescens) 

Lobelia Dortmanna (rare) 

Kalmia angustif olia 

Spiraea saBcifolia. ....^ 

Ajnelanchier Canadensis 

Osmunda rep^alis 

Solidago stncta 

jEupatorium purpureum 

Tofieldia glutinosa .... * 



58* iStreptopus roeeus 



11 
>i 
»i 
It 
It 
» 

11 
II 
i» 

19 
l> 
>» 
II 
II 
*• 
91 
fl 
II 
ft 



»l 
If 
II 
II 
• I 
9> 
99 
tl 
99 
II 
tl 
II 
It 
»» 
99 
99 
It 
It 
II 
II 



Lake Ashuapmouchuaa. 



11 
It 
If 
It 
ft 
tl 
It 
II 
II 
If 
tl 
It 
ft 
It 
•I 
tl 
II 
II 

If 
ft 
tl 
It 
II 
It 
II 
It 
II 
ft 



tl 
ft 
If 
It 
It 
II 
II 
If 
tl 

!• 
It 
It 
II 
II 
II 
II 
II 
fl 

9t 
I* 
It 
It 
It 
tl 
11 
II 
ft 
tl 



a 



S 



S 



212 

Ho 

II 
ft 

249 

ft 

It 

tl 

II 

If 

fl 

>• 

>i 

ff 

II 

If 

ft 

It 

It 

ft 

fl 

It 

It 

tl 

It 

■» 
247 

ft 
ft 
It 
It 
ft 
tf 
ft 
II 
It 
It 
tl 

99 
II 
II 
II 
ft 
tf 
!• 

It 
II 
ft 
ff 
ff 
ff 
•I 
It 
9f 
ff 



2 






350 

853 



ff 
tf 



tf 
ff 
ff 

If 

99 
ft 
ff 
tf 
»I 
ff 
»f 
ff 
It 
It 
ff 
ff 
ff 
ff 
ft 
f« 



l,*i84 



ft 
ft 
ff 
ff 
ft 
tf 
ff 
tf 
If 
ft 
It 
»f 
tf 
ff 
fl 
ff 
fl 
fl 

ft 
ff 
t« 

»9 
f» 
ff 
I* 
tl 
ff 
ff 



* Hooker, Flor. Bor. Amcr^ roL 2. p. 215. 
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8or 



iMi of Fkmii. — Oontmued. 



Diilt 



JvIyU 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
90 
90 
90 
90 
90 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
25 
,, 25 

July 25 

» 

t» 
»» 

July 29 

f» 

>f 

>» 
»> 
» 

July 30 
*» 

•I 



Ko. 



69 
60 
61 



63 

64 

66 

66 

67 

67i 

68 

69 

70 

71 

72 

rs 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

83i 

84 

86 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109. 

110 

111 

112 

113 

114 

115 

116 



Kame of FUnts. 



Vaodniuiii PeLnBylTAnienm 

Gkntiftna aaponana (v»r. linearis) . . 

Kalmiaglaiica 

Lyoopomiim annotinnm 

Ruboii triflonu 

Ccimandra livida 

y^ lt n ii ^ glaoca • 

Pyni0 iun«ricaii» 

Potentilla fmtioosa 

GraUnin Mprellnm 

Streptopos roeetM 

Oooumim palnstrs 

EpiloMnm teneUnin * 

Ajiter bifloruB (Mich)t 

Spiranthes cemua 

Lobelia Kalinii 

Eriophorum vaginatum 

Senecio anreus 

Solidago rtricta 

Andromeda polifolia. 

Epilobium angustif olium 

Andromeda oidyculata 

PotentiHa Norvegica 

Garez stellnlata 

Smiladna bifolia 

Rubna Chanuemoms 

CalamagToetis Canadernds 

Agroetifl scabra 

Salix prinoides 

AralJa hlBpiia 

Vaccinium PemuyWaainum 

Jnnciu pelocarpufl 

Melampyrum sylvatieiim 

TriglocUin maritimnm 

Tonelda glutinosa 

Platanthera psyood^ 

Lyiimachia rtncta 

Slum lineare 

Corydali^ glauoa 

Solidago CanadenBiB 

Antennaria maigaritacea 

Potentilla Norvc^ca 

Scatellaria ga1eri<nUata 

ScirpuB lacuBtris ^ 

Anemone Pennsylvanica 

LycopuB VirginianuB 

Carez Houghtonii (Torrey) 

Solidago umbellata 

Viburnum parviflorum 

ComuB stolcnifera .^ 

CalamagroBtiB CanadenBiB 

Melamp3rrum B^Waticum 

Gilnothera pumila 

Epilobium palustre 

OomuB CanadenBiB 

AbieB ? .^ 

Comandra livida 

Smilacina bifolia 

PyroU Becunda 

Polypodium dryopteriB 



Locality. 




Lake ABhuapmouchuan. . 
Peich Lake 






Branch Lake 



If 

»i 
f> 



Narrow Ridge Lake. 



Height o^ Land 



t> 

»9 
»» 
>« 
» 
f> 



>t 
1» 
«f 

f> 
ft 



Lake Abatagomaw 



If 
fi 
>f 
» 
ff 



ff 
fi 
ft 
ff 
•» 
ff 
If 



Lake Chibogomou 



>» 
ff 
f> 
ff 
ft 
>> 
ft 
>f 
ft 
ft 
f> 
ff 



ft 
If 
ff 
tf 
f» 
f» 
ff 
•t 
ff 
tf 
ft 



ft ff ■ • 

Top of Sorcerer^B Mt. 



247 
265 

ff 

If 

ft 

268 

ff 

If 

ff 

ff 

If 

ff 

f »_ 
269 

It 
ff 
ff 
ft 
If 

269i 

f» 

If 

fi 

ft 

f> 

ff 

ft 

♦• 
279 

ff^ 
279 



301 



If 
ft 
If 
f» 
ff 
ff 
ff 
If 



ft 
f» 
If 
If 
ft 
»t 
ff 
If 



184 

278 



'ise 



359 



'io6 



206 



'i47 



672 



*Rafin.; perhape the Bame aB E. oUganthum; see Hooker, Flor. Bor. Amer, 
\oL 1. pageB 207, 209. , , . 

tThiB A«ter ie in the division named CaUistrum by Torrey, and appears here, as it 
were, at the entry into the Labrador country. 
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II. LUt of Plants from North of Lake St John. 



9S 



Date. 



ft 

ff 



June 15. 
15. 
25. 
25. 
29. 
29. 
,, 29. 
July 2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2. 

2 

2. 

2. 

2. 

2. 
11 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 

11. 
11. 
11. 
11. 
11. 
11. 
11. 
11. 
U. 



19 
If 
>» 
»» 
If 
fi 
>' 
1* 
">f 
»4 
)> 
»» 
»» 
♦ » 

)» 
>> 
tf 
tf 
>f 
)» 

>» 
fi 

»> 

i» 
II 
■I 
i> 
>f 
f» 
»} 
»i 
>» 
ii 
*) 
I) 
i» 
t» 

>t 
If 
tf 
»i 
»i 
>i 

9t 
it 
II 



No. 



Name of Plant 



1 Vicia cracca 

2 RoBa blanda 

3 Apocynum androssemifolium 

4 Lycopodium dendroideum 

5 Thalictrum comuti 

6 Spiraea salicifolia 

7 Campanula rotundifolia 

8 1 iervilla trifida 

9 J uncus filiformis 

10 EleochariB palustris 

11 Garex lenticularis 

12 Aira csespitosa 

13 JEleochanB palustris 

14 Comus Canadensis . . 

15 ApKxrynum androssmifolimu 

16 Spinea salicifolia 

17 Iris verbicolor 

18 Hieracium Canadense 

19 Scirpus atrovirens 

20 Carex oUrospirum (Mich) 

21 Campanula rotundifolia 

22 Comus stolonifera ; 

23 Spirsea salicifolia 

24 Carex adusta (Booth) ♦ . . 

25 Achillsea millitolium 

26 Campanula rotimdif ola 

27 Epilobium angustif olium 

28 Aixicynum andro8a;mifolium 

29 Bubus triflorus 

30 Osmunda cinnamomea 

31 Spiraea salicifolia 

32 Tnalictrum comuti 

33 Orchis Huronensis )Lindley) 

34 Avena striata 

35 Comus Canadensis 

36 Myrica gale • 

37 Dracaena borealis (Ait) ^ 

38 Amelauchier Canadensis 

39 Viburnum paryif olium 

40 Vaccinium retinoaum 

41 Phleum pratense 

42 Vaccinium Pennsylvanicum 

43 Rubus strigosus 

44 A melanchier Canadensis 

45 Hypericum perforatum 

46 Rubus triflorus 

47 Sium angustifolium 

48 Tofieldiaglutinosa 

49 Eleocharis palustris (yar. - glau- 

cescens) 

50 Lobelia Dortmanna (rare) 

51 Kalmia angustif olia 

52 Spiraea salicifolia. . . . .^ 

53 A^elanchler Canadensis 

54 Osmunda rep^alis 

55 Solidago stncta 

56 :£upatorium purpureum 

57 iToheldia glutmosa . . . . « 

58* IStreptopus roeeus 



Locality. 



Lake St. John, Point Blue 
RiYei Ashuapmoncnnan . 
Ohandi^re Falls 



« § 



If 



La Locne Brook 



II 
ft 
ft 
II 
II 
II 
» 
II 
II 
ff 
If 
i> 
If 
If 
If 
II 
If 
fi 
If 
II 
If 



fi 

II 
II 
II 
fi 
fi 
*» 
ti 
»f 
II 
II 
II 
ff 
If 
If 
i> 
f« 
If 
If 
II 
fi 



Lake Ashuapmouchuaa. 



9f 

II 
fl 
II 
ff 
ft 
If 
l» 
»1 
fl 
ff 
ff 
fl 
II 
•I 
If 
If 
tf 

fl 
II 
ff 
If 
ff 
l« 
ft 
ff 
fl 
It 



It 
tf 
fl 
ft 
ff 
ft 
tf 
II 
It 
l» 
It 
tf 
It 
ff 
ff 
ft 
fl 
tt 

fl 
ft 
If 
tt 
If 
ft 
tl 
tt 
»f 
tt 



212 
2i0 

tf 
ft 

249 

tt 
tl 
ft 
ft 
ft 
tl 
It 
It 
ft 
ft 
ft 
ft 
ft 
ft 
tf 
It 
tf 
tt 
ft 
tt 
•» 
247 

tl 

ft 
tt 
ft 
tt 
ft 
If 
ft 
tt 
ft 
ft 
ft 
ft 
tt 
tt 
tt 
tl 
t* 

ft 
tf 
tf 
ff 

9t 
9t 
•t 

fl 
tt 
It 






350 

5^ 

&9 
tf 

tt 
tt 
tt 
ft 
tt 
tt 
tt 
ft 
•• 
ft 
It 
ft 
ft 
It 
ft 
tt 
tf 
tt 
tt 
t» 

It 
1,164 

ft 
»f 
tt 
tt 
ft 
tf 
ft 
ft 
tt 
tt 
It 
tt 
It 
it 
ft 
tt 
ft 
tt 

ft 
tt 

*9 
tt 
tf 
f« 
ft 
ft 
9» 



* Hooker, Flor. Bor. Amer, roL 2. p. 215. 
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iMi of PlanU. — Oontmued. 



Diilt 



„ 18 




„ 18 




„ 18 




,. 18 




,. 1» 




« » 




» 19 




„ 19 




., 19 




„ 19 




„ 19 




.. 19 




,. » 




„ ». 




„ » 




.. «> 




.. a> 




„ » 




„ ao 




,. a 




" S 




,, M 




" ? 




,, a 




•• S 




., a 




». a 




.. a 




„ 25 




July 36. 




f> 




91 




9> 




n 




July 29. 




99 




99 




99 




99 




99 




99 • 




• > 




99 




99 




19 




99 




99 




July do! 




99 




9> 




»» 




»9 




99 




9> 




99 

• • 





Ko. 



69 

60 

61 

62 

63 

64 

66 

66 

67 

67i 

68 

69 

70 

71 

72 

n 

74 

76 

76 

77 

78 

79 

80 

81 

82 

83 

83i 

84 

86 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

106 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 



Kamo of FUnts. 



Vftooiiiiuiii PeLiiBjylTAiiieTim . ... 
GkntiAna aaponan* (var. linearis) 

Kalmia Rlanca 

tun annotmnm 



juumiaffi 
Lyoopomi 



Rnbofl trifloms 

Ccdnandra livida 

Kalmw giaoca 

Pjrrus iunericana 

Potentilla fnitioosa 

Gralinin asprellnm 

Streplopas roeem 

Comamm palnstrs 

EpOobinin teneUum * 

Ajiter biflonu (Mich)t 

Spiianthes cemua 

Lobelia Kalmii 

Eriophoruxn yaginatum .... 

Senedo anreiu 

Solidago rtricta 

Andromeda polifolia. 

Epilobium angucttif olium . . . 

Andromeda (»lyculata 

Potentilla Norvegica 

Carez stellnlata 

Smilacina bifolia. 

Rnbus Chamnmoms 

Calamagrofltia Canademds . . 

Amttis ioabra 

Siuix prinoides 

Aralia hispida 

Vacdninm PennBylvaninum 

Joncna pelooarpns. 

Melampymm sylvaticum . . . 

TrigtocUln maritimum 

Tonelda glutinosa 

Platanthera ps^oodes 

L^tmacbia stncta 

Slum lineare 

Co^dali^ glauca 

Solidago CanadenBiB 

Antennaria maigaritacea ... 

Potentilla Norve|e^ca 

Scutellaria galericulata 

Scirpufl lacustria 

Anemone Pennsylvanica . . . 

Lycopua Virginianus 

Carez Houghtonii (Torrey) . 

Solidago umbellata 

Viburnum parviflorum . . . . 

Comua fltolcnifera 

Calamagmetifl Canadensis. . . 
Melamp3rrum s^lvaticum . . . 

(Enothera pumila 

Epilobium palustre 

Comus Canadensis 

Abies ? ^ 

Comandra livida 

Smilacina bifolia 

Pyrolasecunda 

Polypodium dryopteris 



Locality. 



Lake Ashuapmouchuan. . 
Perc^ Lake 



99 
t9 



Branch Lake 



>* 

>i 

91 
9» 
«( 
9> 



..... 



Narrow Ridge Lake. 



Height of Land 



>9 
9* 
t> 
I* 
99 
99 



99 
f* 
»l 
99 
)t 
99 
91 



Lake Abatagomaw 



9| 
I) 
99 
99 
91 
ft 



99 
99 
9( 
ft 
•9 
99 
f> 



Lake Chibogomou 



91 
99 
9. 
99 
99 
»l 
9> 
99 
9« 
9> 
19 
ft 



99 
If 
99 
ff 
99 
f • 
99 
•» 
9» 
tl 
fl 
f f 



f» ff 

Top of Sorcerer's Mt. 



1 I'sS-. 



247 
265 



268 



269 



2k\ 



«f 

9« 
99 
f. 
99 
ff 
fl 
If 



ff 
If 
If 
If 
fl 
If 
fl 
19 



279 
2f9 



301 



184 
278 



'^ 



'^59 



'io6 



206 



'^47 



672 



*Rafin. ; perhaps the same as £. oUganthum; see Hooker, Flor. Bor. Amer, 

▼oL L pages 207, 209. , „ , , . 

t This Aster is in the diyision named CaUistrum by Torrey, and appears here, as it 
were^ at the en^ into the Labrador country. 
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Liu of Plants, — ContmuecL 



Date. 



Aug. 6. 



No. 



117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
IM 
135 



Names of Plants. 



Locality. 



Nf entha borealifl 

Polyixxlium dryopteris.... 
Scutellaria galericulata. . . . 

Dracaena borealis 

Comandra livida .... 

Hhinantbus crista-galli . . . 

ComuB stolonifera 

Linnsea borealis 

O^munda interrupta (Mich) 

Aster sagittifolius 

Solidago stricta 

Cirsium muticum 

Botryehium Virginianum. . 

Luzula melanocarpa 

Triticum repens 

Vaccinium vitis-idiea 

Rubus trifloruB 

Streptopus roseus 

Eriocaulon septangulare . . . 



Abatigoush 

Bay Lake, Mistaasini . 



99 
ff 



fl 
f> 
)l 
** 
ft 
99 
»> 



Abatigoush. . 

Lake Ashuapmouchuan 
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333} 
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» 
»» 
ft 
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» 
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»» 
>} 
*i 
•I 
» 
»♦ 






1,381 
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fl 
99 
ft 
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»> 
>« 
»l 
t> 
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ft 
ff 
ft 
tl 
ff 



1,381 
1,184 



ABSTRACT OF A REPORT 

ON THE 

GEOLOGY 

OF 

PARTS OF THE COUNTIES OF 

FRONTENAC, LEEDS AND LANARK, 

(ONTARIO), 

BY 

MR. HENRY G. VBNNOR, P.G.S., 

ADDREASED TO 

A. R. C. SELWYN, Esq,, F.G.S., 
Director of the Geological Survey of Canada. 



MoNTBEAL, May Ist, 1871. 

Sir, — In your Summary Report, dated May 2nd, 1870, on page 5, you 
have already alluded to my obflervations for 1869. It was there stated that 
these had been chiefly confined to portions of the counties of Addington and 
Frontenac, and had embraced an area of about 1,150 square miles, in which 
the distribution of the rocks composing the divisions A, B and 0, adopted in 
the Repoi*t of Progress for 18G6-69, page 144, had been determined and 
mapped. 

It will be remembered, as stated by you in the preface to the volume of 
1866-69, that although my report therein contained was dated May Ist, 1869, 
there had subsequently been incorporated with it such a portion of the 
results obtained by me during the summer of that year, as was required to 
make more complete the geological description of tlie region then under ex- 
amination. The remaining results of the season of 1869, together with those 
of 1870 in the same section of country, are embodied in the following 
abstract, which I now beg to lay before you. 

The area examined during last season is partly included in that de- "^^jngj 
scribed in my previous report, being portions of the eastern and southern 
sides of Fix>ntenac County, embracing the townships of Olden, Oso, Bedford 
and Loughboro. It also includes a part of the county of Lanark, viz., the 
townships of South Sherbrooke, Bathurat, Dalhousie and Levant. The 
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work was brought to an abrupt terminatioa in these last-named townships, 
early in September^ hj the bush-firesi which caused much destruction 
throughout that district. 



Three 
diTinoiui. 



BeUtionB. 



GEOLOGICAL DESCRIPTION. 

The rocks met with in this region, may be included under the three 
divisions already alluded to, which are as follows, numbered in ascending 
order : — 

1. A. — GneiBB, often syenitic, with crystalline limestonea and magnetic iron ores. 

(Lanrentian). 

2. B. — Diorites and diabases, passing into chlorite schists, often epidotic, with 

steatite, and with magnetic and hematitic iron ores, (probably Haronian. ) 

3. C. — Dolomites, argillaceous calcareous and micaceous schists, with gneisses. 

The relations of these three groups of rocks, as determined in 1868, 
have been fully supported by the observations made in 1870. The dolo- 
mites, and schists of division C lie unconformably upon the gneiss and 
crystalline limestones of A, while the true position of the diorites and ehlo- 
ritic schists of di\'ision B, appears to be at the base of C ; where, however, 
they are not unfrequently wanting, suggesting a probable unconformity of 
these both with the upper and lower divisions. 



Gneisses. 



Limestonea. 



Division A. ; Laurektian. 

The rocks of this division compose the greater part of the country ex- 
amined in 1870. The granitoid gneisses are made up of a flesh-colored 
feldspar with gray quartz, greenish hornblende, and a very little mica, and 
are much cut up by granitic veins. Their strike is very uniform to the 
north and northeast (magnetic), with an almost invariable dip to the 
eastward, at high angles. Bands of crystalline limestone occur among 
these gneisses, and with them are found deposits of magnetic iron ore in 
in the townships of Bedford and South Sherbrooke, and North and South 
Crosby. The Eozoon Canadenae^ found in North Bui^ess, also occurs in 
these crystalline limestones. Among the granitic gneisses there occur, in 
several localities, great areas of fine-grained granitic rocks, consisting of 
little else than red orthoclase and white quartz, without any apparent 
marks of stratification. It is not certain whether these are to be looked 
uiK>n as eruptive or as indigenous rocks. These are largely developed in 
the townships of Anglesea, Effingham and Abinger. 
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Divisions B and C. 

The examinations of this year have shewn that there exists in Kaladar ^^^^ 
and Barrie — apparently overlying the diorites of division B, — an additional 
thickness of greenish dioritic schists, with quartzose conglomerates at their 
summit ; thus raising the thickness of this division to nearly 10,000 feet, or 
more than double the volume given in my Report of 1868. An additional fact 
ascertained, is that the steatites of Elzivir, described in- the Geclogy of 
Canada^ page 469, belong properly to the rocks of this division, and not, as steatite ; 
formerly supposed, to the Laurentian. - Dr. Hunt has called attention to the '^ ®' 
fact that rutile occurs crystallized in veins with scaly chlorite among these 
rocks i^ Marmora ; the specimens resembling those found in chloritic schists 
in Sutton, Quebec, and in Windsor, Massachusetts. 

In my explorations in 1869 and 1870, the rocks of divisions B and C, Basin of the 
the character of which had previously been studied in the great area occupied 
by them in the townships of Madoc, Marmora, Tudor, and Lake, were fol- 
lowed for a considerable distance in another area or basin, apparently con- 
nected at its southwest extremity, in Elzivir, with the one just noticed. 
This latter basin has been traced to the northeastward through the village of 
Flinton in Kaladar, and thence through Barrie, Clarendon, and Palmerston^ 
into Darling, a distance of about sixty miles. It is not more than two miles 
in breadth in Elzivir and Kaladar, but widens veiy much to the northeast- 
ward, and is limited on either side by a more elevated r^on of coarse 
gneissic and granitoid rocks. The l^-pical greenish dioritic and chloritic ^5,°l|*^*'. « 
rocks of dividon B are largely developed through Elzivir, Kaladar, the 
southwestern part of Barrie, and parts of Levant and Darling, and are 
always either vertical in attitude, as in Elzivir and Kalador, or dipping 
at angles of 45^ and upwards, as in Levant and Darling. For a considerable 
interval along the course of this basin, in the townships of Palmerston, 
Clarendop, and the greater part of Barrie, the greenish rocks which ch racter- 
ize the division B appear to be absent. The basin, here much expanded, is ^^J^^ * 
occupied by the dolomites, with argillaceous, micaceous and calcareous schists, C. 
and gneisses of division C, which are seen along the course of the Mis- 
sissippi, in a neai'ly horizontal attitude, through Barrie and Clarendon, as far 
as the edge of Palmerston ; through which township they have not yet been 
traced They are, however, again met with in Levant and Darling, in both 
of which townships they are seen in contact with the chloritic schists of B, 
without any apparent unconformity. 

To the westward of these rocks, in Levant, and separated from them by Mic»-Bchi«tib 
a ridge of red granitoid gneiss, appeara a series .of mica-schists, which are 
largely developed both to the northward and westward, in the adjacent town- 
ships of Blythfield and Palmerston ; whera they are found often nearly hori- 
Bontal, or with dips of from 15^ to 20®, and in one instance only were 
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observed to have an angle of 45^ ; the dips being sometimes to the eastward, 
and at other times to the westward. These micarschists, which are generally 
friable and disintegrating, are frequently very quartzose, and^ sometimes gar- 
netiferons. They are often made up in great part of large distinct laminae of 
Gneiss and silvery white mica, but are sometimes finer grained and ferruginous. With 
j^j^ ' them are ajssociated beds of a greyish- white fine-grained fiiable gneiss, and 
also of a black hornblende-rock, sometimes micaceous, and occasionally, by an 
admixture of feldspar, passing into a diorite. Interstratified with these schists, 
are crumbling granular limestones in beds of a few feet in thickness. 
^^wSf*^ "• These rocks, according to Dr.' Hunt, have close littological resem- 
blances with those of the White Mountain series, in New England, and with 
the micarschists which are found both to the noi*th and south of Lake 
Supeiior, which he has compared with the same series. These mica-schists of 
Levant are very similar to portions of the rocks of division C, as displayed 
in Madoc and Tudor, and may not improbably be found to form a part of the 
same division. They appear to belong to the western portion of the basin which 
has just been described, and like the schists of division C in Banie and 
Clarendon are, as we have seen, slightly inclined, or nearly horizontal in 
attitude. 

Economic Materials. 

The economic materials met with last season are the ores of iron, 
copper and lead, phosphate of lime or apatite, mica, marble and whet-stones. 

Magnetic iron Iron, — In my previous report, several deposits of iron ore were des- 

cribed in the rocks of division B, but this formation has afforded no iron 
ores in the region examined during the past season. Those met with in the 
region now under description are, with one exception, of the magnetic species, 
and appear to be included in. division A, with the limestones of which they 

South Crosby, are closely associated. One of these in South Crosby, known as the Chafiey 
mine, is described in the Geology of Canada, page 674, and an analysis of 
the ore by Dr. Hunt, will also be found in the Reports of Progress for 
1866—69, page 257. This, with another opening on an adjoining lot, to the 
northeastward, known as the Yankee mine, were the only ones worked in 
the district here described, at the time of my explorations last siunmer. 

Bedford. In adiitlon to the localities of iron ore mentioned in the Qeology of 

Canada as occuring in Bedford, there is one on which an opening 
known as the Howse Iron mine, has been made on lot four of the 
first concession of this township, where a bed of solid magnetic ore has been 
uncovered for about twenty-five yards across the strike. Fifty tons of this 
were mined in 1869, for shipment to Charlotte, N.Y., and found of good 
quality ; and during 1870, one hundred tons were mined, and drawn to the 
village of Westport on the Bideau, for shipment. Continuing on the north- 
eastward strike of the Howse iron bed, we find magnetic ore again in some 
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quantity on lot six of the third, and again on lot eight of the fouHh conceB- 
sion of this township. The last two localities were alluded to by Sir William 
E. Logan, in a note to the Report lor 1858, page 48, where it was conjec- 
tured that they would continue to one noted by Mr. A. Murray, in his 
Beport for 1862-63, on lot twenty-one in the ninth concession of Bedfoi-d. 
This supposition, I was enabled last season (1870) to verify, having traced a 
zone of iron-bearing rock from the Howse mine to lots twenty and twenty- 
one in the ninth concession of the same township of Bedford, and still further 
again northeastward into North Crosby, near a small lake known as Spectacle North Crosby, 
lake in lot nineteen of the eighth concession of this last township ; in all a distance 
of fifteen miles. The magnetic ore on lot twenty-seven of the fourth concession, 
Korth Crosby, the property of the Hon. G. W. Allan, seems to me to be a 
most valuable deposit. Its connection with the Bedford openings has not yet 
been clearly made out, but it would appear to form the first of another series 
of similar deposits stretching northeasterly through South Sherbrooke and 
Bathurst. The ore is a fine crystalline magnetite, and as Appears from Dr. 
Hunt's analysis (Rejwrt of Progress for 1866-69, page 258) is of great 
purity. During the autumn of the year 1858, Mr. Allan caused explorations 
to lie made iu this locality, and about 100 tons of ore, were raised, but the 
untimely death of the miner in charge caused the work to be abandoned. The 
openings however showed the existence of a large amount of ore, apparently 
belonging to two or more beds, and the prospects for its further development 
seem to be most favorable. 

The openings seen in South Sherbrooke wei-e the Bygrove mine on South SImf- 
lot thi'ee of the first, and the Foumier mine on lot fourteen of the same "f*^"* 
concession, both being in the same geological horizon. These, however, were 
not being worked at the time of my visit. The former had been opened 
during 1869, by Mr. George Oliver of Perth, who mined about one hundred 
and fifty tons of a very fair quality of magnetic ore. The Foumier mine is 
situated a few chains to the northwestward of Mr. Allan's mine in North 
Crosby, and it would appear to belong to a parallel bed or belt of considerable 
size. The iron ores formerly worked on the seventeenth, eighteenth, and 
nineteenth lots, in the thii'd concession of South Sherbrooke, (Geology of 
Canada, page 674) bordering on Christie's or Myers's lake, belong to another 
and apparently a distinct horizon. The last deposit of magnetic iron noted 
was on the tenth and eleventh lots in the eighth concession of Bathurst, where BftthunK 
it had been worked to some extent by a Perth company. On these last 
mentioned lots, the magnetic ore is much mixed with a fine crystalline green 
apatite or phosphate of lime ; but I noticed one bed, about three feet in thick- 
ness, apparently free from this impurity. In a futui-e report I shall endeavour 
to describe more in detail the characters and geological positions of these 
various iron ore beds. Specimens of the dififerent ores have been collected and 

analyses of them will appear in a future report 
40 
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Henuititicore. 
PalhouBie. 



Copper ore. 



€^1<L 



Lead. 



Frontenac 
mine. 
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A. valuable deposit of hematitic ore is at present mined on the east half 
of lot one in the fourth concession of Dalhousie, which is owned by Mr. Alex. 
Cowan and others, and was first opened in 1 866, since which time it has been 
more or less worked. It is a bed averaging nine feet in width, in a band of 
ciystalline limestone, and dips at an angle of 60^ to the southeastward. Six 
shafts about eight by ten feet, and varying from twenty-two to fifty feet in 
depth, have been sunk, and up to the present time (April 1st, 1871,) the bed 
has been stoped to the extent of 66,400 cubic feet, and about 3,125 tons of 
ore extracted. Tlie ore is drawn twelve miles to Perth, whence it is sent by 
rail to Brockville. and thence shipped to Cleveland, Ohio. 

Copper occurs in the calc-schists of Levant, as already mentioned, on 
the property of Mr. Benjamin Hutchins of Montreal. From two lots a 
considerable amount of the yellow sulphuret of copper has been raised in 
years past, but no work was going on at the time of my examination. The 
results of some fire-assays which I have made of several quartz veins which 
traverse ferruginous dolomites in the vicinity of the copper-ore, showed 'the 
presence of traces of geld. 

Lead, — ^Several lead-bearing veJns in Bedford were opened many years 
since, and are described in the Geology of Canada^ page 687. The Frontenac 
mine, which is in Loughboro, (Report of Progres, 1866-69, page 164) was 
the only one worked in this region in 1870, though some veins in this 
township, apparently in the strike of the Frontenac vein, seem to be of 
promise. All of these occur in the rocks of division A. 

The shaft at the Frontenac mine in May, 1870, was eighty feet deep, on 
a vein averaging from ten to twenty feet in width. Work was carried on more 
or less actively up to to the middle of July, when difficulties arose which led 
the company to suspend operations for the remainder of the season. There 
had been raised up to the autumn of 1870, fi'om four to five hundred tons of 
dressed ore, but it had neither been smelted .nor sent out of the province, 
owing to the high price of freight, and the heavy exportniuties to the United 
States. This same vein has been opened, to a slight extent, about three-quarters 
of a mile to -the westward of the shaft, and in an adjoining lot Here the 
vein was foimd to be eleven feet six inches wide, and had a combed structure. 
I am of the opinion that some improvements in the dressing machinery, and 
a good pump, would enable the Fix>ntenac lead-mine to be worked with 
profit. In the township of Storrington, near the shore of Dog Lake, about two 
miles from the village of Battersea, another well-defined lead-vein, has been 
uncovered, and would appear to be in the strike of one of the lodes belonging 
to the Frontenac company, and is said will shortly be opened by an Ameri- 
can company. 

Fhosphate of Lime. — Tlic phosphate of lime or apatite which is fotmd 
in North and South Burgess and South Elmsley is well known, and has been 
described by Dr. Hunt in the Geology of Canada f page 761, and in the 
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Report fop 1863-66, pages 224-229. Mr. Gordon Broome, who spent some PbosphAte of 
time in examining the region last summer, has made many notes relating to 
these deposits, which will be found on the following pages. I have also found 
this mineral, for the first time, in North Crosbj, Bedford, and Loughboro' 
townships, where it would ap|)ear to characterize a particular geological hori- 
zon. In Bedford a phosphate-bearing band was traced from Opinicon Lake, 
along the southern shore of Devil Lake, nearly to. the northeast end of Birch 
lake [on the third lot of the seventh concession of this township. At 
Opinicon Lake, a deposit of apatite occurs on lot one in the seventeenth con- 
cession of Bedford, and some seventy-five tons have been raised, of which 
samples were sent by the proprietors to the office of the Geological Survey. 
This deposit however, has yet to be examined. 

Marble. — The crystalline limestones and dolomites of this region have 
been mentioned in the Geology of Canada^ pages 822-823, as yielding, in Marble, 
several localities, varieties of marble. Those found in Elzivir, Madoc, 
Marmora and Barrie are especially noticed. Of these the -limestones 
of Elzivir, and the southern portions of Madoc are probably Laurentian; but 
the dolomites of the greater part of this region are supposed to belong 
U> division C. In this division are included the fine-grained white, 
pink and dove-grey marbles of Mazinaw Lake in Barrie, referred to in the 
above volume. - Last year a dolomite, supposed to be a continuation of that 
just mentioned, was met with a few miles to the north-eastward of Mississa- 
gagon Lake, in the same township, where it has afforded small blocks of a 
pure, fine-grained white and pink marble, apparently of superior quality for 
ornamental purposes. 

Whetetones, — The whetstones of Madoc ai-e noticed in the Geology of 
Canada^ page 809, and in the last Report of Progress, 1868-69, page 157 : Whetatonei. 
none, however, are now manufactured in this region. Mention may also 
be made of those noticed by Mr. Murray, in his Report of 1852-53, as occurr- 
ing in the township of Kennebec, south of Cross fjake. They are, however, 
coarser in texture than those of Madoc, and inferior in quality. 

I have the honor to be. Sir, 

Your obedient servant, 

HENRY G. VENNOR. 
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PHOSPHATE OF LIME AND MICA 



POUND IN 



NORTH AND SOUTH BURGESS. 



AND 



NORTH ELMSLEY, 

(ONTARIO), 



The deposits of these minerals in this region have ah-eady been described 
by Dr. Hunt in the Geology of Canada, pages 460, 461 and 761 ; and again 
in the Report for 1863-66, pages 202— 204^and 224—229. Recent explor- 
ations have, however, further developed these deposits, and Mr. Gordon 
Broome having collected many facts respecting them during the summer of 
1870, these have been anttnged from his note-book by Mr. H. G. Vennor. 

Apatite. 

Photphate of The numerous veins of apatite and mica which occur in the fifth 

and sixth ranges of North Burgess are described with detail in the Report 
for 1863-66, pages 224 and 225, as veHical, and cutting, transversely to the 
strike, massive gneissic, micaceous and pyroxenic rocks, which dip to the south- 
eastward at high angles. The veins contain ciystalline apatite (phosphate of 
lime) and phlogopite (magnesian mica) often in a gangue of crystalline carbonate 
of lime, sometimes associated with pyroxene, wollastonit^, orthoclase, quartz 
and sulphate of barytes. The veins on lot four of the fifth range were worked 

North BargoM ^ gome extent, three years since, by tlie Rideau Mining Company, and are 
thus enumerated by Mr. Broome ; the strike of the veins being north 
west, and their attitude vertical. Some of them have been traced for a distance 
of a quarter of a mile. 

No. 1. This really consist of two veins of apatite, one of eighteen and one 
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Sir 



of twenty four inchoB, separated by four and a half feet of gneiss. The apatite 

of the latter vein encloses lai*ge crystals of dark colored mica. This locality 

was worked as a single vein, at a distance of only twelve feet from Bideau 

Lake, and below the level of the water ; which was kept out by puddling with 

clay. Following these, is a series of veins, the distance of each of which to Series of yeiiu 

the southwest of that preceding it, and the thickness, are as follows : — 



No. 2 
3 

4 
6 



Intenral. Thickness. 

16 feet 10 inches. 



11 

4 



>} 



ft 



very near 

6 16feet 

7 



5 



tt 



8 
9 
10 
11 
12 
13 
14 
15 
16 



tr 



tf 



ft 



27 
30 
18 

17 „ 
IOJm 

18 „ 
15 „ 

9 
24 



tt 



1 1 



3 
18 

18 

3 

3 
14 
(with pyroxene.) 

5 inches. 

14 „ 
small string. 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



8 to 24 inches. 
24 inche8(with mica), 
irregular. 



A second series of veinsi also on lot four of the fifth range of North s«oond series 
Buigess, was as follows :-r- ^' ^**"** 

No. 1. This is a confused vein of mica and apatite. 

No. 2. This, which is fifteen feet from the last, consisted of eighteen 
inches of solid apatite, and nine inches of apatite mixed with mica. The 
latter had been mined, and about 400 pounds of the mica sold for stove- 
fronts, etc. This vein, which runs like the others, inclines 15° from the 
vertical. 

No. 3. ThLs, which is twenty-four feet from the last, is known as the Crystal vein. 
Crystal vein, and is an extremely irregular and large vein composed of 
crystalline pink-colored carbonate of lime filled with crystals of apatite of 
various sizes, some weighing several hundred pounds, and others very minute. 
The crystals are found in the loose soil above, formed by the decomposition 
of the carbonate of lime ; and also in cavities in many parts of the vein. The 
main vein, which cannot be less than fifteen feet wide, includes smaller 
veins or bands, with mica, affording fine crystals of this mineral, which are 
brownish in color. The gangue of these mica-bands is often pyroxenic, and 
their course is very irregular. The walls of the main vein are coated with Mica, 
a layer of mica. The crystals of apatite are extremely brittle, and, as 
already mentioned, often of great size. These frequently enclose smaller 
apatite crystals, and sometimes cr]^stals of mica ; while the mica occasionally 
contains crystals of apatite and of calcite. In the wall of this gi*eat vein 
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were to be seen two beautiful crystals of apatite, as large as a man's thighs 
and weighing not less than half a ton. On lot five of the fifth range, 
one quarter of a mile further, the whole surface of the ground is thickly 
strewed with boulders of rock containing crystals of apatite about the size 
of a pin's head. 

CftTein apAtite On lot eight of the fifth range, near the line of lot seven, there is a 

small cave> in which appears to be a calcareous vein having the characters 
of the Crystal vein already described. It was examined for about forty 
yards^ but extends much further though almost inaccessible. The floor and 
roof are clayey, and the whole interior is thickly studded with very brittle 
crystals of apatite, apparently exposed by the solution of the carbonate of 
lime. The rooks on this lot dip at an angle of 40^ to the south-east ; while 
the direction of the cave, and consequently of the vein which it represents, is 
nearly north and south. 

Mining Apatite On lots nine and ten of the same range much apatite or phosphate of 

lime has been, extracted by the Eideau Mining Company, the number of 
exposures counted being no less than eighty. A good deal of it was shipped 
to Germany, from Noble's Bay, and ninety tons of second quality, valued at 
six to seven dollars per ton, stUl lie upon the wharf, t 

Bed apatite. Near Noble's house, and not far from the lake, is a vein of apatite in 

limestone, running nearly east and west, with a dip of from 75~80^to the north. 
Eighty yards from this last, on the ninth lot, near the line of tenth, is a second 
vein, with the same- strike, which widens out in one part to a large bun<{h of 
pure red apatite. On lot ten of the fifth range occurs a bluish turquoise-like 
variety of this mineral. One of these veins strikes N.N.E. and S.S.E. 
About 250 yards from the Kideau Lake, between lots nine and ten, a vein 
from four to six feet wide, with a dip to the northward, has been uncovered 
over sixty feet in length. It is composed of pure apatite, with here and 
there a little calcareous spar. 

' On lots nine and ten crystals of quartz are sometimes found coating the 
apatite, which is also found imbedded in the quartz crystals. Calcareous 
spar of the dog-tooth variety also occurs in a similar manner. One of the 
most productive localities in the tenth lot is formed of alternating bands of 
apatite and crystalline calcareous spar, almost horizontally arranged. This 
vein has yielded largely, and there is a good water-power near by, which might 
be readily applied to a super-phosphate factory. Two hundred yards from 
this last locality an almost square mass of apatite, eleven feet by thirteen 

t ClassificatioD of the phosphate for commerce : — 

Firsts. 75-90% of tribasic phosphate. 

Seconds 65-76% „ „ 

Thirds , 50-60% 

The price for "firsts*' containing from 85 % and upwards, is 25 cents per unit. Even in the 
beet times "seconds " will hardly pay to export, 
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feet, has been extracted, of a pure quality, wholly without mica, and of a 
peculiar granular texture. 

On Donnelly's lot, number sixteen in the fifth range of North Burgess, North Bur- 
are several openings. Pit No. 1 is 150 yards north-east of the house, and 
affords large crystals of apatite with mica, in stiings in a pink carbonate of 
lime, with pyroxene. Pit No. 2, fifty yards further, shews apatite in carbonate 
of lime ; and fifteen yards from the last, at pit No. 3, is a vein of apatite run- 
ning N. N. W., and dipping eastward at < 75^-80°. Its width is from four 
to six feet, and it has yielded about forty tons of apatite. This vein occurs in 
gneiss, near which is a coarse-grained crystaUine limestone. Forty yards 
to the northwest of the last is a fourth pit. Here is an irregular vein, shewing 
the same strike as before, cutting a quartzose gneiss, and having in one place 
a breadth of nine feet of nearly pure apatite. In another part of the excavation 
it was three and a half feet in breadth, and separated by three feet of gneiss 
from a smaller vein of six inches, on the south-west side. About fifteen tons 
of apatite have been raised fi-om this opening. On Quinn's lot, the eighteenth 
of the fifth range of North Burgess, several veins from three to four feet wide . 
are found, containing crystalline blue and red apatite. Their course is N.N.E., 
coinciding with the strike of the gneiss. 

Apatite has also been found on lots nineteen, twenty and twenty-one of 
the same range ; and in the sixth range, on lots eighteen, nineteen and twenty. 
On the last but one named is a vertical vein of apatite, associated with mica and 
quartz, and varjring in breadth from one and a half to four feet. Its sti*ike 
is W.N.W., in a close-grained homblendio gneiss, dipping S.E. < 65^. It 
has been mined to a depth of forty feet by means of two shafts, and nearly 
200 tons of apatite extrtfbted — all " firsts.'' Of this 110 tons were shipped by 
the Kideau Canal, and eighty-five tons sent to Perth. Some of this was sold 
in Liverpool for £4 10s. stg. per ton, in 1867. 

On the west half of lots eleven and twelve of the seventh range of North Cowaa'imfne. 
Burgess, apatite is now being worked to supply Mr. Cowan's factory ttt Brock- 
vUle. Numei*ous exposures occur here, the best of which may be mentioned. 
A vein is met with on twelve, (Byrne's lot,} with a dip of from 60** to 80^, 
and a strike to the W.N.W. It is composed of red and green apatite, 
with mica, and occasionally * with carbonate of * lime, and is probably th6 
same vein which was intersected a short distance from the present workings, 
by a shaft and level now for some time abandoned. The width of the vein 
varies from four to five feet, increasing in places to seven or eight feet, but it 
appears to lessen at the bottom of the excavation. The level is at a depth of 
thirty feet, and extends about twenty-eight feet. Much oxyd of ii*on is found 
with some of the apatite in this locality, which, in the deeper workings, is 
replaced by pyrites. A large shed has here been erected for hand-picking and 
sorting the apatite, as well as for winter storage. The mineral is carted to 
Perth, a distance of ten miles, and is thence taken by railway to Brockville, 
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South Bur- 



North Elmi* 
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On Power's lot, number eleven, of the seventh range, the mineral has been 
mined, especially in a vein two and a half feet wide, increasing to three or four 
feet, in places, which is worked to a depth of twenty-five feet. The strike of this 
vein is almost east and west, with a dip to the north of < 80°. The coarse 
feldspathic gneiss adjoining the vein is full of bunches of apatite, with mica and 
pyroxene. Quartz occasionally occurs in amethystine crystals, but more often 
• in bands of a flint-like variety, side by side with the apatite. One of these 
veins containing this variety, with much apatite, has a breadth of from three 
to four feet, and dips south-east < 45^. Several veins with an eajst and west 
stiike, containing red and green apatite have been worked here. One was 
particularly well-defined, and measured twenty-six inches across. The comer 
of a ridge running north and south, on Power's lot, shews the contact of the 
gneiss with the crystalline limestone. The apatite is very abundant near this 
line of junction, and especially in the limestone. 

McKinley*s lot, number three in the eighth range of North Burgess, is 
on the shore of Otty Lake, and contains a vein of apatite from, eight to nine 
feet wide, striking N.N.W. Upon this broad vein, consisting for the 
most part of apatite of the quality known as " firsts," though sometimes 
much intermixed with pink crystalline carbonate of lime, a shaft six feet square, 
and well timbered, has been put down under the direction of a Cornish miner, 
to a depth of forty feet, Not much water was met with. A second or 
smaller shaft, inclined, and on the foot-wall of the vein, was for the access of 
the miners. Levels had been driven to a distance of about 300 feet on either 
side, and a considerable amount of apatite raised. No work, however, was 
going on at the time of my visit. 

. On the second lot of the fourth range of South Burgess, on the south shore 
of Bideau Lake, apatite has been found, but there are no workings. On 
the first lot of the same range (Cantin's lot) apatite has been mined to 
some extent. It is tolerably pure, and is associated with large crystals of 
transparent carbonate of lime. 

In North Elmsley, on lot twenty-five of range eight, close to Mr. Power's 
house, occurs a great mass of crystalline carbonate of lime, full of cavities due 
to the solvent action of water, and sprinkled thickly with crystals of apatite 
of all sizes, often themselves cavernous and apparently water-worn. The 
strike of this mass, probably a vein, is N.E. and S.W. A considei'able 
excavation has been made on this spot, and near here is the vein ten feet wide, 
mentioned by Dr. Hunt, in the Geology of Canada, page 761. From this pit 
some 100 tons of apatite were shipped. The strike of the vein, which has 
been traced across two lots, is N.E. and S.W, Near by occurs a vein of red 
apatite, which has been traced fifty feet W.N.W. 
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Mica. 
The only deposit of mica recently worked in this region is that on the North Bur- 
sixteenth lot of the ninth range of North Burgess, about nine miles from 
Pei-th. This lot is divided into two halves ; that to the north belonging to 
John O'Neill, while the southern half is occupied by Mr. Bernard Quinn. 

The mica on Qoinn's land is not so plentiful as upon O'NeilFs, but it is 
usually of better quality. The aiea upon which marketable mica has been 
found is comparatively small, being confined to the side of a hill. The whole 
of this ai-ea appears to consist of a granular ]iyroxenic rock, intersected by 
rudely defined confused veins or strings of mica, of vaiious widths and without 
any tendency to parallelism. The largest crystals of mica are found where 
the mineral is less abundant in tlie ix>ck ; as where the mica forms a large 
portion of the whole mass, the ciystallization appeal's to have been confused. 
A curious fact with regard to the distribution of the mica, iK)inted out by the 
manager, Mr. Baker, and observed by myself in several of the openings, is that 
wherever it has been found in large plates of marketable quality it is associ- 
ated with veins of hematite from one to five inches in thickness, which is 
replaced by pyrites at a depth of about thirty or thirty-five feet. 

A small shed stands on the summit of the hill fit>m which the minei-al Working of 
is extracted, and contains tables and suitable knives for cutting the mica into 
the recpiisite si/^d plates. The mineral is roughly sorted at the quan*y or 
niiue, and all the plates worth cutting are sent up to the shed, where they are 
split by boys, witli^knives, to about one-eighth of an inch in thickness. Some 
of the largest crystals require to be hammered, so as to loosen their component 
plates sufficiently to allow of separation by means of the knife. The plates 
are then passed on to the cutters, which are knives working on the same 
principle as a tobacco-cutter, with strong .blades about one foot in length. 
The shop is fitted for ten cuttei-s, but six only were at work last year. Each 
plate is examined by the workman before cuttiug it, so that thc.l>est [possible 
sizes may be obtaineil. Tlie }dates, after cutting, are again ins|)ected by the 
foreman, assoi'ted, weighed, packed in i)ai)er parcels, and labeled accoixliug to 
tlie size and quality. Among the causes which often render the crystals of 
mica inferior or un Jiarketable, are : — 1st. Inferiority of color and consequent ta * i^, j^ 
want of transparency ; 2nd. "Wrinkled or coiTugate<l laminae ; 3rd. Striation mica, 
of Uie plates, often very evident ; 4th. Cleavage joints; — tlie plates sometimes 
sei>arate into stri|)8 as if cut with a sharp knife, and are consequently useless ; 
5tl). The pi'esence of imbedded minerals, such as quartz, apatite, pyrexeue. 

The clippings, of which there have accum ulated aboitt seventy-five tons, may 
become valuable when smaller sizes are saleable. Ten ])er cent, of cut plates 
from the selected ci^stals is thought a very good yield ; hence the evident econo- 
my of cutting at the mine, and tlius reducing the expense of caniage. Under 
the old management, all the mica was tninsported nine miles, to Perth, for cut- 
ting and sorting ; now the fiiiLshed plates unlv are bfut away from the mine. 
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Montreal, 22nd Marob, 1871. 

Sir, — I have the honor to rei)ort that in compliance with your instiiic- 
tions, I organized a paHy, and proceeded in June hist to Lake Sui)eriar, for 
the purpose of continuing the geological survey begun in that region in 1869 ; 
the results of which were sfiven in my report dated May 31st, 1870, and 
^^ published in the Reports of Progress for 1866-69, pages 313-364. The 

country examined extends about 170 miles in a straight line north waixl from 
the mouth of the Pic River, Lake Superior, and measui*es about 100 miles 
from east to west ; embracing the tract between the meridian of Michipicoten 
and the height of land which separate the waters of Ix)ng Lake and Uie 
Albany River fiT)m those of Lake Nijngon. 
Acknowledge- ^^ usual, when carrying on o*ir 0|>ei'ations in distant pai'ts of the 

"*"*■• country, we were indebted to the officera of the Hudson Bay Company for 

much assistance, accommodation and infonnation. Our thanks ai*e esi^ecially 
due to Mr. S. Ironside, of Pic, and Mr. John Fiulayson, of Long Lake House, 
for their kindne^ss to a rrember of our party, duiing an illness of several 
weeks ; f n 1 for keeping for us a regular register of the readings of the 
liai'onieter and theiinometer throughout the season, as well as for many 
other favoi-s. 
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Having a^;ain been fortunate enough to secure the services of Mr. Peter McKeUer^a 
McKellar, of Fort William, I was enabled to divide our party, and carry on 
two surveys at the same time. Mr. McKellar, assisted by Messrs. G. G. 
McRenzie and F. F. Kirk|>atrick, made topographical and geological sui*veys 
of White River, which enters Lake Superior foui* miles south of the Pic, and 
of Na-ta-ma-sa-gami Lake, (about 18 miles long) at the head of the same river ; 
of Black River, which enters the Pic near its mouth ; and of Little Pic River 
and Whitefish Lake, besides numerous traveraes by land. He also made a 
geological examination of the Slate Islands, which had never before been 
vLsited by an officer of the Geological Survey. The descriptions of the ground 
gone over by Mr. McKellar, which will be given in this report, are taken 
fi-om that gentleman's plans and field-notes. In my own operations I was j. , . . 
assisted by Messrs. W. W. Kirkpatrick and Alexander McKenzia Careful surveyed, 
surveys were made of the Great Pic River from Herrick's line to McKay's 
Lake ; of the greater part of tlie same river from Lake Superior to that 
line; of McKay's Lake and the chain of lakes and streams leading from it across 
the height of land ; and of the whole of Long Lake ; as well as approximate 
surveys of the chain of lakes^noith-east of McKay's Lake (including part of 
Pow-gutch-a-wan Lake) ; the English River and and lakes upon its 
course for about 90 miles below Long Lake; 1)esides numerous lakes and streams 
north-west of Long Lake Housa These latter surveys were made by cai*efully 
obsei'ving the time requii*ed to traverse each distance in a canoe propelled at 
a known speed ; and also, (in the case of rivers) by estimating the distance, in 
chains, from bend to bend ; which I was enabled to do with considerable 
accuracy from long practice with the micrometer in river- work. The bearing 
of every line was taken by the compass. In the case of lakes, in addition to 
the above means, I sometimes made use of a rough kind of triangulation, by 
pacing base-lines along straight sections of the shores, and taking bearings 
from their extremities on various }x>ints visible from both. Explorations 
were also made into the count i*y iji various directions from the main lines of 
survey, and from the shore of liake Superior ; so that wo are now in posses- 
sion of a tolerably complete knowledge of the geogi<a])hical and geological InBtnimenti k 
features of the whole of the area above indicated. In triangulating the ^ * *"• 
larger sheets of water, such as Long Lake, base-lines wei'e accurately 
measui ed. and the angles taken by the theodolite or by Ti-oug]|ton's repeating- 
circle, and in some cases with a good sextant. Rochon-micrometers and 
prismatic compasses were used in the surveys of rivers and small lakes. No 
marked local attraction, such as exists around Lake Nipigon, was observed 
in any part of the region examined. The true direction of our lines, and 
also the variation of the compass in different places, was ascertained by 
observations on the pole-star. The latitudes of numerous points were deter- 
mined by both Mr. McKellar and myself from observations both of the sun 
and the iK>le-atar ; the artificial horizon havuig been used for this purpose in all 
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cases. The levels of lakes, heights of hills, falls, and rapids, and the rise and 

Pwometer, fall along rivers were ascertained by aneroid barometers, upwards of &ve 
hundred readings having been registered for this purpose. The readings of 
the barometer and thermometer (which were recorded for iis twice a day, at 9 
a.m. and 3 p.m., all summer, by the Hudaon Bay Company's officers at Pic 
House on Lake Superior,) served for comparison with our observations in the 
interior. At the close of the season, copies of these readings were furnished to 
each of the surveyors who had been sent into the Lake Superior i^gion by 
the Crown Lands Department of Ontario. 

The depths of the lakes and rivers wei*e taken in many places, and also 
the temperature of their watei-s. Notes were also kept in regard to the 
climate, soil and timber, the botany and zoology of the district, and particii* 
larly as to its physical characters, in reference to their bearing on the con- 
struction of the proposed Canadian Pacific Railway. From my knowledge of 
civil engineering, I was enabled to make many observations on this subject, 
which I believe will prove of value to the Government. 

Maiw. In order to render the results of our surveys and geological investi- 

gations as clear and intelligible as possible, I. have devoted a good deal of 
time to laying down the details upon maps, drawn mostly to a scale 
of forty chains to , an inch.t Relying principally upon these as a 
record of the season's operations, it is only necessary, in th« present report, to 
give a summary statement of the work performed, a general description of 
the character of the rocks, their geological structure, and the physical featuras 
of the region represented upon the maps ; together with an accoimt of the 
economic minerals, the surface-geology, soil, timber and climate. 

Heightofland The height of land, which is considered as separating the Pi-ovince of 

Ontario from the Hudson Bay Teiritory, runs in a very tortuous course 
through the region examined, and its position within these limits was pretty 
accurately defined. 

Koclu met The rocks which came under our observation belong to the Laurentian 

and Huronian series, except in the northern part, where they consist of 
unaltered Silurian strata. As might have been expected in so large an area 
occupied by these ancient crystalline series, we met with granitoid, syenitic, and 
schistose rocks in such variety as regards texture, color, liardness, and the rela- 
tive proportions bf their constituents, that detailed descriptions of them, taken 
from our notes, would not be possible within the limits of this report. I shall, 
therefore, merely allude to their general characters or their more notable 
peculiarities, and to the prevailing strike and dip over considei*able breadths. 
The following list shews the distances which were actually surveyed in 
the manner above described : — 

t These maps arc not published with the present Report. 
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1. White River, from Lake Superior to the outlet of Xata-ma<8a-gami 

2. Shores of Na ta-ma-sa-gaini Lake (also called White Lake), ex- 

clusive of all ialandR, ... 

3. Black River, from its junction with the Bic to the head of the 

Fourth portage, 

4. Pic River, from its intersection with Herrick's line upwards to the 

outlet of McKay's Lake. (The river passes in this distance through 
eight narrow lakes, including Waboosekon or Rabbit Lake,) ... 

5. Pic River from Lake Superior towards Herrick's line, 

6. Shores of McKay's Lake, exclusive of all islands, 

7. Shores of Granite, Mud and Hollow-rock Lakes (between McKay's 

Lake and Summit Portage) and streams connecting them, 

8. Shores of Long Lake, exclusive of all islands, 

9. Making-ground River, from the intersection of Summit Portage to 

i^ong I < aK e, .. ... ... ... ... ... ... 

10. Little Pic River, from I^ke Superior to a poiut above Herrick's 

A&JimEtt ••« •■• mm m • m ••• •*■ tt* ••• *•■ 



Miles. 




43 


Distances 
surveyed. 


67i 




39 




73i 




29 




58 




25 




192i 




111 




33^ 





5724 



The following are the total lengths of the portages which were either 
chained or meapiired by the micrometer, on the rivers actually siirreyed : — 

Miles. Chains. 

1. On White River, 18 portages ; total length, 3 43 Portages 

2. On Black River, 4 portages ; total length, 1 38 measured. 

3. On Pic River and the canoe-route thence to Long Lake 

House, 18 portages, (the last being that across the height 

of land); total length,... 4 5C 

4. On Little Pic River, 5 portages ; total length, 38 

10 15 

The following are the totfvl lengths of the portages measured by pacing, 
on those river-routes and canoe-routes which were a|)i)roximately sui'veyed : — 

Miles. Chains. 

1. On English River, from Long Lake to Pembina Island, Portages 

(below which there are said to be no more portages on measured. 

this river, or on the Albany, all the way to the sea) ] 8 

portages ; total length, 3 28 

2. On the route followed by way of Manitounamaig and Ka- 

wa-kash-ka-ga-ma Rivers, 6 portages ; total length, ... 4 16 

On' the canoe-route between McKay's and Pow-gutch-a-wan 

J>iCvlLvO| ••• •• >!■ ■•• ••• •■• ... ... 4 ^EV 

12 4 
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The distances in the following explorations by land, were, for the most 
pai*t, ascertained by pacing : — 



Traverses 
measured. 



Distances 

Hurveyeil. 



1. Two traverses between Black River and Na-ta-ma-sa-ga-mi 

Lake (14i and 15^ miles), 

2. Two traversefc between Pic and Black Rivers, 

3. Traverses from White River to Muskeg Lake, 

4. Geological examinations made along Herrick's line from White and 

.DxBiCtL Xvi * er s, ••■ ••> •.. a.. ,., , , . ... ,,« 

5. Several short traverses from either side of the last-mentioned rivers, 
G. Various traverses from Pic River and McKay's Lake, 

7. Traverses in the region south of Long Lake, ... 

8. Traverses east of the southern extremity of Long Lake, 

9. Traverses west of the southern extremity of Long Lake, 

10. Other explorations from the shores of Long Lake, 

11. Two traverses between Little Pic River and Whitefish Lake, 

12. Traverses westward from the mouth of Little Pic River, 

13. Traverses in the neighbourhood of Mountain Lake and Steel River, 

14. Traverses in the country between Peninsula Bay and Pic River, . . 



Miles. 

30 

7 



6 

74 

16 

14 

G 

i 

12 

15 

2 

m 

21i 
169| 



The following distances were approximately surveyed in the manner 
already described : — 



1 . English (or Kenogami) Itiver from Long Lake downward to Pembina 

Island, including the distance between the inlet and outlet of 

JL Ult? Xj£Ul6| •• ••* ••■ ••• ••■ ••■ ••• ••• 

2. Manitounamaig River, from the mouth to the lake of the same 

name, and between the other lakes upon its course, 

3. Ka-wa-kash-ka-ga-ma River, between the lakes, 

4. Shores of Pine Lake, on English River, ... 

5. Shores of the part of Manitounamaig Lake examined. (The whole 

length of the shore is probably from 40 to 50 miles.) 

G. Shores of Round Lake, on the Manitounamaig River, 

7. Shores of Muddy Lake, 

8. Part of the shores of the Wa-wong Lake, on a tributary of the 

Ka-wa-kash-ka-ga-ma River, 

9. Shores of Ka-wa-kash-ka-ga-ma Lake, on the river of the same 

llctTllw| •■• •■ ••• ••• ••• •■• ••• •*• ••• 

10. Shores of Fleming's Labe, on the last mentioned rirer, ... 

11. Shores of Spring-water Lake, 

12. Shores of ^Island-camp Lake, .'. 

13. Shores of Egg Lake, 

14. Shores of Mountain Lake, 

15. Shores of six smaller lakes, shewn on the plan of the country north- 

west of Long Lake House, ... 
IG. Shores of Whitefish Lake on the Little Fie River, 



Miles. 



901 

15^ 
19^ 
33 

20 
GJ 

8 

17 

9 

28 

13 

9i 

G 

m 

13 
15 
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Sumnuiry, 

1. Distance actually surveyed on rivers and lakes, 

2. Portages chained or measured by the micrometer, 

3. Portages measured by pacing, 

4. Traverses bjf land, mostly paced, 

6. Approximate surreys on rivers and lake?, 



Miles. 


Chains. 


OJi% 


572 
10 


50 
15 


Summary of 
surveys. 


12 


4 




169 


20 




376 


60 





1,080 49 



Pic River, 



The Indian name of this stream is Peek-ting or the Muddy River, so pic River, 
called from the hirge quantity of light-colored clay which it holds in susi>en- 
81 on along its lower reaches on the melting of the snows, and after every 
shower of rain. It rises in McKay's Lake, near the height of land, and entera 
Lake Superior near its northwestern angle. From its mouth to the junction 
of the Black River, the breadth is about 700 feet, but above this jwint it 
contracts to between 200 and 300 feet, and becomes gi^adiially narrower all 
the way to McKay's Lake, where it is less than 100 feet wide. The genei-al 
upwaiil course for the first twenty-one miles is almost due north. At the end 
of the second stretch, which is twelve miles long, bearing N. 30^ E., we arrived 
at Henick's line ; thii-ty-two miles in a direct coui-se from Lake Superior, or 
foiiiy-five miles by the river. The third stretch lies between Hemck's and 
Beatty's lines, and is twenty-one and a-half miles. long, bearing N. 15*^ E. 
The firat three poilages occur in this section. Fi-om the intersection of Beatty's 
line the upward courae cur\'es round till it has assumed a "W.S.W. coui-s^. 
This fourth stretch, (seven and a-half miles between extreme points,) includes 
the fourth, fifth and sixth portages, and temiinates in the southwest angle of 
Waboosekon or Rabbit Lake. Tliis lake has the form of the letter L, each 
arm being two miles in length. Tlie fifth section bears due north, with a length 
of twelve miles from angle of Waboosekon Lake ; it includes portage 
seven to fifteen, and passes thi-ough five small lakes. From the upper extremity 
of the fifth section, the upward course curves to the left, till at the end of six 
and a-half miles, in a straight line, it has assumed a westerly diiection at the 
outlet of McKay's Lake. Half a mile below this lake thei-e is a small rapid; 
which occasions the sixteenth ])ortage. 

Tlie valley of the Pic will average about one mile in breadth. On either Valley of Pic 
side, rounded hills of Huronian and Laurentian rocks are seen rising to heights 
varying from 100 to 400 feet, the more elevated being nearest Lake Superior. 

Below the third fall, (which is fifty-three and a-half miles in a s*i*aight line 

Olav and 
from Lake Superior), the valley is everywhere filled with clay and sand, gj^„j 

an-anged in terraces, the most marked of which are at ninety and 150 feet over 

the river ; the latter being the average elevation of the liighesl^bauks. Thej^e 
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deposits are very much cut up by deep ravines, giving the valley an extremely 
uneven bottom. Clay prevails in the lower part of the deposit, and fine sand 
towards the top. The clay occurs in thin layers (usually from half an inch to 
two inches in thickness, and averaging about one inch) of a bluish-drab color, 
interstratified with lighter beds of a fine sandy character ; the whole having a 
conspicuously banded appearance. The bedding is usually horizontal, but 
occasionally it is tilted or contorted. Layers of cemented gravel were some 
times met with. The clay is highly calcareous. Dr. Hunt finds the various 
samples collected in difiei*ent parts to contain, on average, upwards of thii'ty jier 
cent, of carbonate of lime. The gravel and coarser sand consist, to a large extent, 
of the debris of limestone rocks, apparently derived from the calcareous strata 
north of the water-shed. These deposits appear to be of fi-esh-water origin. 

shells. On the east side of the river, at a point about nine miles below Hei'rick's line, 

in a bed of bluish-grey sand, underlaid by clay and overlaid by fine yellowish 
sand, (at a height of thirty feet above the river, and thirty feet below the top 
of the bank,) I found two species of the genus Unto, one of AiiodoiUa and one 
of Margaritana ; together with species of Limnoia, FlariorbiSy Valvata, and 
A^nnicola ; tlie whole being of a more southern type than the moUusca at pre- 
sent inhabiting the rivers and lakes of the neighborhood. 

All the way from the mouth to the first portage, a distance of forty-four 
miles in a sti*aight line, or sixty-three following the stream, the river fiows 
swiftly, with a smooth gliding ciuTcnt, which gi*eatly impedes the upwaixl 
progress of canoes, especially when the water is high. A few slight rapids, 

Land-Hlides. mostly over boulders, also occur, and, in going up, it is necessary to "track " 
loaded canoes ))ast some of these with tow-lines. In this distance, steep banks 
of clay and sand rise, on alternate sides, to heights varying from thirty to 
150 feet. Owing to the undermining action of the water, the banks in many 
places have given' way, and precipitated gi*eat masses of the clay into the bed 
of the river, blocking up the stream and forcing it to excavate for itself new 
channels. Tliese land-slides ai-o occasionally ui)wai*ds of an acip in extent. 
Below the fiiut portage, the river averages about five feet in depth at low 
water, and fi*om ten to fifteen when the water is high. Tlie tiees all along the 
banks ai'e marked by the ice-shove, at a height of fi-om twelve to fifteen feet 
above tlie summer level, and the river-silt is deposited on the l>ark and moss 
of their tiamks, in places, as high as twenty-five feet over the sanie level. 
During low water, the banks ai-e very steep and muddy, and thickly covei^ed 
with brush, so that it is difficult to find good landing places for canoes. 

Various rocks. The rocks on the coast of Lake Superior, at the mouth of the Pic, consist 

of dark green trap and slate-conglomei'ate, on the east side, and fine-grained 
micarschist^ on the west side. On Uie east side, at the junction of Black 
Biver, a bare hill, consisting partly of grey and partly of i-ed fine-gmnetl 
granite, rises to a height of 200 or 300 feet from the edge of the water. 
From this point to a distance of about fourteen miles fix>m Lake Superior, the 
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rooks in the hills, on either side, consist of a variety of dark grey hard siliceous 
and argillaceous slates, dark green massive and schistose diorites, crystalline Huronian 
reddish diorites, grey and greenish fine-grained quartzose mica-schists, and 
fine-grained hard grey imperfect gneisses, having a strongly maiked regular 
handed appearance in weathered exposures. These rocks dip in various direc- 
tions, but the general strike appears to be northeasterly. 

The exposures of Laurentian rocks seen along the river, (from their Laurentian 
junction with those of the Huronian series, at the above distance, as far as the ^^'^' 
first portage), present nothing remarkable to note. They consist for the most 
part of the commonest varieties of grey and reddish gneiss. - At the first 
portage the bedding is very distinctly marked by the interstratification of 
thin reddish and grejiish quartEOse and feldspathio bands with others of a 
black homblendic and micaceous character; the dip being S. 20^ £., at a high 
angle. The country was examined for a distance of about three miles on 
either side of the Sandy ELill Portage at the Uiird or High Falls, and the 
surface found to be broken and hilly, consisting of bare reddish gneiss, running 
generally in a south-southwesterly course, with swampy patches interspersed. 
Bare rounded burnt hills rise to the height of from 100 to 200 feet, a short 
distance south of the river, between the High Falls and the fourth or Dying |*^m^, 
Portage. The highest of these we named Beatty's Mountain, from the fact Mountain, 
that the line run by that gentleman crosses its summit near the intersection 
with the Pic River. It consists of common gneiss with granite veins, 
(some of which have a comb-like structure) and large patches of coarse 
red granite ; one of the latter lying horizontally upon the vertical edges 
of the gneiss, which here strikes S. 80^ E. From the Dying Portage Gneisa and 
to half a mile above the fifteenth portage, the gneiss is usually of a thin- °"^^ 
bedded micaceous character, and bands of considerable thickness consist 
of mica-schist. Crystals and lumps of garnet are abundant; in the neigh- 
borhood of the eleventh portage some of the latter measure nearly a foot in 
their greatest diameter. Around Jackfish Pond, (between the fourth and fifth 
portages,) we observed in these rocks a few irregular veins of light-colored 
granite, containing large scales of black mica j and in the same locality, some 
small patches of black iron ore. A large exposure ot massive light grey gneiss 
or granite, consisting principally of white quartz and feldspar, and weathering 
white, occurs in form of the number of low bare ridges, which we called the 
White Granite Hills, on the west side of the river, about three miles, in a straight 

line below McKay's Lake. Another marked chanse in the character of the^., , 

'' ° Tender mica 

rocks is met with at the sixteenth portage, half a mile below the outlet of this BchiBts. 

lake. Here, and almost everywhere on the shores of McKay's Lake, they 

oonsist of tender grey mica-schist, usually with rusty surfaces, and thickly 

studded with small garnets. In weathered cliffs the rock has often the 

appearance of sandstone. Westward, the same strata re-appear in their strike, 

with a breadth of about two miles on the shores of Long Lake. In some places 
42 
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on McKay's Lake, at the sixteenth portage, and on Long Lake, they are cut 
Granite veiiiB. in various directions by regular and irregular veins of coarse lightHX>lored 
granite, composed of white and yellowish- white feldspar, translucent quartz, 
usually lilac and rose colored, with black and silvery mica. No other minerals 
were found in any of the veins which we examined. It will be observed by 
the following list, giving the run of the rocks at intervals all along the Pic 
Kiver and around McKay's Lake, that both the micaceoys and massive gneisses, 
and the mica-schists above described, have the same general strike ; ranging from 
about S. 70^ W. to S. 80^ W. The average direction of the strike of the gnei* is 
the same over a large section of country northwest of Long Lake House. This 
bearing also corresponds with the general run of the gneiss between Thunder 
Bay and Dog Lake, as given in my report of last year. Dr. Bigsby says 
(Qeol. Journal, VIII, 402) that all around Rainy Lake and the Lake of the 
Woods, and for a long distance southward into the United States, the average 
i*un of the gneissoid rocks is the same, being W. S. W. This also corresponds 
with the general course of the ice-grooves, and with one of the sets of the 
mineral veins and of the trap dykes of the region. 

Dip an^trUx of Hocks on Pic River, 
^ ^ Mag. bearing. 

1. Average strike of gneiss between the junction of Huronian 

rocks and Herrick's line, S. 75^ W. 

2. Strike of gneiss at a point 3^ miles in a straight course above 

Herrick's line, (exceptional). Dip E. < 65^ .. ... N. 

3. Do. one mile S. W. of the mouth of Jackfish River, S. 76** W. 

4. „ at the 1st portage. Dip southward at a high angle, ... S. 70^ W. 

5. „ 2} miles above the 1st portage, ... W. 

6. ,, at Beatty^s Mountain, S. 100° W. 

7. Average strike for'S miles on either side of 3rd or Sandy Hill ' 

Jrorwaff e .«> ... ... ••• ••• ••• ••• ••• o» § v^ *. • 

8. Do. OB Dying Portage and around Jackfish Pond W. 

9. „ around Waboosekon Lake. Dip southward at a high 

AUfflv ... •■« ••• ... •.• ••• ••• ... ijm i\J ff. 

10. Strike at 7th portage, S. 70® W. 

11. ,, 9th portage, ... ... ... ... ... ... S. 65® W. 

12. „ on Zhush-quai-be-ga Lake, between the 9th and 10th 
portages, ... ... ... ... r.. ... ... ... S. 70® W. 

13. ,, M »» >> »» **• 

14. po. J of a mile below 12th portage. Dip northward, ... S. 80® W. 

15. ,, at the 12th portage. Dip southward, ... S. 45® W. 

16. ,, around Sagi-wa-tan Lake, above the last, S. 72^ W. 

17. ,, at the 13th*portage, ... ... ... ••• ••• ••• ^« 

18. „ half a mile above the 15th portage. Here the massive 

gneiss takes the place of the micaceous gneiss, which 

has prevailed from the 4th portage, W. 

19. „ 1 mile above the 15th portage, S. 80® W. 

20. „ 2 «nd 2i miles above the 15th portage, . ... W. 
Jl , „ 3 J and 3S miles in a straight line below McKay's Lake, . . W. 
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Mag. bearing. 

22. Strike on south side of the White Granite Hills ; 3 miles in a 

straight line below McKay's Lake, S. 96** W. 

23. „ on north side of do. ' S. 70*^ W. 

24. „ at 16th portage, half a mile below the outlet of McKay's 

Lake. Here the tender grey mica-schists begin. Dip 
northward < 70° S. 70** W. 

25. „ between the 16th portage and McKay's Lake, 9. 72« W. 



s. 


68«>W. 




W. 


s. 


65** W. 


s. 


73*>W. 



Dip and Strike of Bochg on McKay's Lake, 

26. Strike on sonth side of lake, one mile S. W. of Camping 

Point on the opposite side. Dip southeastward < 50^... S. 65° W. 

27 . „ on north side, half a mile west of Camping Point. Vertical S. 60° W. 

28. ,, on north side, 1^ mile W. of same point. Dip north or 

V 6xCXC«U •■• ••■ •• ••• ••• ••• «•• * * • 

29. ,, on south side, opposite the extremity of Long Point. 

Dip S. 45° to horizontal, W. 

30. „ on south side, IJ mile W. of last. Dip southward, < 70° S. 73° W. 

31. „ on sonth side 1} mile W. of last (opposite western 

extremity of Big Island) . Vertical S. 70° to 84° W. 

32. „ on Burnt Hill Point, near west end of lake. Dip 

southeastward < 65° 

33. „ along north side of Big Island. Dip southward < 70*^ 

34. ,, near northeast extremity of Big Island. Dip 'south- 

oas v^T arci ^ ov ■•• ••• ••• ••• ••' 

35. y, ' on islet on east side of Big Island. Dip south- 

eas v^rarcL ^ ov . ••• .•. ••• ••• ••• ••• 

36. „ along straight shore on north side of Long Point, 

between Morrin's Channel and Keedy Bay. Dip 
northeastward < 80* S.70°W. 

Near the outlet of McKay's Lake thei*e is a small islet of coarse reddish- 
grey granitA ; but this is the only locality where this rock was DOticed ai'ound 
the lake, except in the veins already mentioned, and indeed this may belong 
to a vein of unusually large size. A trap dyke, seventy feet wide, running S. 
21^ W., cuts the northeast extremity of Big Island. In the centre it is j ^^ 
crystalline and grey ; at the sides, fine-grained, hard, and blnish-black, and dyke, 
holds small translucent crystals of white feldspar. Its direction corresponds 
with that of Morrin's Channel and the bays to the north and south, in the 
same line ; and. it appears as if its existence has had something to do with the 
denudation which has taken place along the eastern side of its course, pix>- 
ducing the depression now occupied by the water. This is about the direction 
of most of the trap dykes which we met with in this region ; and it would not 
be surprising if the above supposition should also account for the formation of 
the valley of Long Lake, which is cut in a singularly straight course across the 
strata ; its imiformity being unafEected in passing from one kind of rock to 
another. Trap dykes were found in several places, parallel to the shores of 
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thifl lake, and to the cliffs on either side, and directly opposite the southern 
extremity an enormous dyke cuts the strata in a course bearing N.N.E, 
and S. S. W., which coincides with that of the lake. 
McKay's lake. McKay's Lake is twelve miles long by two and a-half in width. Its 

general course is N. 60® E. and S. 60® W. Long Point, running in from the 
northeastern end, divides it into two channels, for about half its length. This 
tongue of land is separated by Morrin's Channel from Big Island, which has a 
length, in the same direction, of four and a-half, by a breadth of two miles ; 
thus filling up a gi-eat part of the main body of the lake. . The country im- 
mediately around McKay's Lake, especially on the north side, is hilly and 
rather barren ; but none of the elevations appeared to ezoeed one or two hun- 
dred feet above the water. Three brooks enter the western end of the lake, 
which is divided into several bays. The canoe<roate leading southwestward, 
through Eagle-Eock Lake, on Beatt/s line, begins in the most southexm of 
these. The outlet of the lake is at the eastern extremity of the Boutheni 
channel. A brook from the eastward enters the bead of the northern chaanel, 

Powentcha- and in this the canoe-route leading northeastward to Pow-gutoh-a-wan Lake 
wan lake. 

begins. This lake, which is said to be of about the same size as McKay a 

Lake, lies at the distance of about eight miles from the northeastern ex- 
tremity of the latter, and was only partly explored. In taking canoea 
from one to the other, a chain of seven small lakes, and six brooks, ib fol- 
lowed ; and five portages are made, having a total length of four and a-half 

Heightoflond. miles, as determined by pacing. The height of land between ih.e waters of 
the Pic and those of Pow-gutch-a-wan Eiver, (a branch of the Albany) croasee 
this route on the fourth portage, and at a distance of about four and arhalf 
miles, in a straight line, from McKay's Lake. 

Route to Long ^^ fS9^i ^^"^ McKay's to Long Lake, we entered a narrow arm, a mile 

Lake. deep, called Yankee Bay, on the north shore of the former, about two and 

a-half miles from its northeastern extremity. From the head of this bay, we 
followed a marshy brook, fifty-five chains to Granite Lake ; which is about one 
and three-quarter miles long, in a northerly direction. About the middle of 
the western side of this lake, we turned west into the upward continuation of 
the brook, (which again flows thi'ough marshy [ground,) and, at the end of a 
mile and a quarter, entered Mud Lake. At the extremity of Mud Lake, 
which is three and a quarter miles long, bearing W. S. W., we arrived at the 
Summit Portage. At the lower end of this lake, a bay a mile and a quarter 
long, stretches to the south; and from the opposite side^ (and connecting with 
Mud Lake by a short narrow channel,) Hollow-rock Lake stretches north, 
about two and a-half miles. The only intemiption to canoe-navigation between 
McKay's Lake and Simmiit Portage, is a carrying-place, one chain in length, 
along a slight rapid, with shallow water ; which occurs on the brook between 

Portage. Granite and Mud Lakes. This is the seventeenth portage. Summit PcMi;age, 

the eighteenth and last, on the route from Lake Superior to Long Lake, 
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measures 132 ohains in a straight line, bearing S. 83*^ W., between its 
extremities, or 139 chains, following the trail. It leads over dry and tolerably 
level ground from Mud Lake to the Making-gi ound River. Mud Lake, 
accoi'ding to our barometrical observations, is fifteen feet above this stream, 
at the western terminus of the portage ; and the highest ^int on the trail is 
fifty^seven chains from the lake, and fifty feet above its level. 

The Hudson Bay Company's boat roll-way, parallel to the trail, and a 
short distance to the north of it, passes over level swampy ground. From the 
Summit Portage, we followed the Making-ground River, flowing northeasterly, 
down to Kenogami or Long Lake, which we reached at the end of eleven and 
Hrhalf miles, by the -stream. Long Lake House — a Hudson Bay Company's house. 
trading post— stands on the northwest side of the lake, opposite the mouth of 
the above river, and about a mile and a-half from the outlet 

Massive red granite is largely exposed on the east side of Mud Lake and Granite. 
around the south end of Granite Lake, and it is again met with towards the 
mottth of the Making-ground River ; while greyish syenite is found at the 
head of Yankee Bay, and towards the northern parts of Granite and Hollow- 
rock Lakes. A hard dark fine-grained silicious and micaceous schistose 

,,,,. . „, T*.-"! 1. >» Mica-BchiBt. 

rock, holding mmute garnets, occurs at Shanty Point, a short distance east of 

Yankee Bay. The Summit Portage runs upon the vertical edges of a fine- 
grained dark green micarsohist, holding thin lenticular veins of white quartz, 
pandlel to the cleavage or bedding, which strikes S. 80° W. The same rock ^fj!*?^^ 
continues down the Making-ground River to within about two miles, in a 
straight line, of its mouth. This point is in the strike of the same rock where 
it fiifit makes its appearance on the east shore of Long Lake, five and a-half 
miles from the outlet. At the Upper Little Rapid, it dips northward at an 
angle of 60^, and a little lower down, at an angle of 70^, At the secrmd or 
Lower Little Rapid on this river, on the east side of Hollow-rock Lake, and ^^jJea 
towards the west end of Mud Lake, thin-bedded imperfect grey gneiss is met 
with, apparently occupying a position between the granites and the fine- 
grained green mica-schists. On some of the islands in Mud Lake, a very dark 
grejdsh-green diorite, rendered porphyritic by the presence of crystals of. horn- ^^^^' 
blende, is found, apparently associated with the imperfect gneisses. The fine- 
grained green mica-schists, and the imperfect gneisses are supposed to be of 
Huronian age. 
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Portages on Fio River Route from Lake Superior to Long LcJce. 



Portages. 





Distance 






■ 


• 


Number of 


from Pic Post, 










Portage count- 


in a 


Side 


liength 


Rise 




ing from Lake 
Superior. 


straight line, 

to foot 
of Portage. 


of River. 


in 
Chains. 


in feet. 


Kemarks. 


I. 


44 


E- I 


7 


44 


Fall in two leaps; part of trail steep; 
carry canoes. 


"• 


nii 


w. 


6 


27 


Fall of about 20 feet at bottom ; ^my 
steep sand-bank at lower extremity 


• 










*of trail, 66 feet high; ditto at 
38 feet. 


III. 


53} 


W. 


23 


90 


Called the High Falls ; nearly pei^ 
pendieular,over gneiss ; the present 
trail leads up the face of a sand- 






















covered terrace, the crest of which 












is about 140 feet above the river 
below ; it is known aa the Sandy 
HiU Portage. 


IV. 


55 


w. 


87 


68 


Called also the Dying Portage. 
Whole ascent in the rapids from 






















the foot of this portage to Ka-we- 












pe-te-que-wa Lake, at the head 












of the portage, about 95 feet. 


V. 


66 


w. 


23 


27 


From northern extremity of Jadc- 
fish Pond to Ka-we-pe-te-que-wa 
Lake. 


VI. 


56j 


E. 


10 


18 


Strong rapid; carry canoes over 
lower half; pole up the upper half. 




^ 






m_ 


VII. 


59 


E. 


3 


^ 


Rapid; tow or pole canoes up; run 
canoes down. 


VIII. 


.591 


E. 


7 


10 


do do do 


IX. 


59i 


E. 


13 


16 


do do do 


X. 


60 


W. 


7 


16 


do do do 


XI. 


61 


E. 


16 


17 


do do do 


XII. 


63 


W. 


8 


4 


do do do 


XIII. 


m\ 


w. 


12 


10 


do do do 


XIV. 


67i 


W. 


5 


6 


do do do 


XV. 


674 


E. 


8 


12 


do do do 


XVI. 


74i 


E. 


2 


3 


Rapid ; tow or pole canoes up ; run 
tnem down. Half a mile below 




A 


















outlet of McKay's Lake. 


XVII. 


78i 


S. 


1 


2 


Carry canoes,owing to want of suffi- 
cient water in the small n^id. 


XVIII. 


79J 




139 


15 fall. 


Summit Portage 3$ milefl west of 
last. 


Total] 


ength of porta 


g« 


4 m. 66 c 





The following list shews some of the levels along the above roate, as 
accurately as our opportunities allowed us to determine them by the aneroid 
barometer, counting from the surface of Lake Supeiior which is 600 feet 
above the sea: — 
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Levels on the Pic Biver Route. 

Intersectiim of Herrick's line with Pic River, ... 60 

Bottom of First Portage, ... 82 

Top of same, 126 

Bottom of Second Portage, 140 

Top of same, ... ... ... ... ... ... ... 167 

Bottom of Tliird Portage, 171 

Top of same, ... ... ..« ... ... ••• ... 261 

Bottom of Fourth or Dying Portage, 266 

Jackii«h Pond between Fourth and Fifth Portages, 334 

Ka-we-pe-te-que-wa Lake at head of Fifth Portage, 361 

Rabbit or Waboosekon Lake, 385 

McKay's Lake, ... ... ... ... •.. ... ... 500 

Mud L<ake, ... ... ... • • • . . • > > • • . • ... «)04 

Intersection of Summit Portage and Making-ground River, 489 

Long Lake (mean calculated from over 60 barometric readings, 466 



Levels over 
LakeSuperior. 



VariouB otiier Levels, 

Pine Lake on English or Kenogami River 

Long Island on English River (same level as Lake Superior) 
Pembina Island, below the level of Lake Superior, 120 feet. 
Manitotmamaig Lake, N. W. of Long Lake House ^ 
Round Lake, half a mile from the last (same level) 

Muddy Lake, N. W. of Long Lake House 

Fleming's Lake, ,y , 

Ka-wa-kash-ka-ga-ma Lake, 
Egg Lake 
Mountain Lake 
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it 



If 



It 



i> 



ft 



ft 



ft 



ft 



486 

486 

498 

541 

522 

546. 

553 



Other levels, 
over Lake 
Superior. 



The following, are the principal tributaries of the Pic : — 

Tributai ies 

1. Wa-ba-keek, or White Otter River, on the east side, one mile in a straight Pic River, 

course, below Herrick's line. 

2. Jackfish Brook, on the east side, nine and a-hall nules above the same line. 

3. Ka-gee-noo-ga-ma (also called Sturgeon) River, en the west side, ten miles 
above the same line. 

4. Second Portage Brook, on the east side, at the foot of second portage. 

5. Ka-ga-ge-wabic River on north side, one mile in a straight line above Beatty's 
line, or one mile below Dying Portage. 

6. Waboosekon Brook, on the south side, at the south-west angle of the lake oi 
the same name. A canoe-route leads southward by this brook to Ka-gee-noo- 
ga-ma River. 

7. The five brooks flowing into McKay's Lake, as already described. 



Eenooami or Long Lake. 

The southern extremity of Kenogami or Long Lake is about twenty-two Kenogami o 
miles due north of Jackfish Bay, opposite the Slate Islands. The height of Long Lake, 
land between the waters of Lake Superior and those flowing into Hudson's 
Bay, passes about one mile south of this point, or twenty-one miles north of 
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Hdffht of 



eagi 
nd. 



Tributaries of 
LongLftke. 



Lake Superior. Long Lake, for the first eight and a half miles, runs nearly- 
due north. The breadth in this part varies from two to fortj chains, and 
averages about twenty. From this point to the outlet, its course is nearly 
straight, bearing N. 30° E. (ast.) ; so that its general bearing, from one 
extremity to the other, is about N.N.E. The average breadth of the main 
section, forty-six miles in lengthj found by taking the meah of fifteen 
measurements, at equal distances, *is 104 chains, or a little over a mile and 
a quarter. Following the axis of the lake, the whole length will therefore 
be fifty-four and a half miles, while in a straight line between extreme points 
it is fifty-two miles. As alrea4y stated, the shore-line measares 192 miles, 
exclusive of islands. 

The following are the principal streams which enter Long Lake : 

1. Hane's River, on the west side, at eight and a quarter miles from the southern 

extremity. 

2. Ka-we-sa-qua-ga-ma, or Faint River, which enters the same side, from the south* 

westward, at two miles north of Beatty's line. 

3. Ka-muck-a-ti-wa-ga, or Black-water River, whicbr enters the same side from 

the north-westward, three miles north of Beatty*s Mine. 

4. Kin-ong^, or Pike River also on the west side, eight miles from the outlet. 

5. Making-ground River, on the east side, one and a quarter miles from the 

outlet. 



Black River. 



Shores of 
Long Lake. 



The valley of Black Eiver , and the southern part of that of Long Lake, 
form one continuous depression, running due north and south. Its sides are 
lined with long moraines, composed of well-rounded boulders. Numerous 
ponds lie amongst these, in the lower levels. Black River takes its rise 
in a chain of these ponds, connected together by short links of sluggish water; 
the northernmost pond being only a little over a mile south of Long Lake. 
This route can be followed in small light canoes to Lake Superior ; but is 
never attempted by larger ones, on account of difficulties in the navigation, 
of Black River. 

The country around the southern part of Long Lake is rugged and 
mountainous, with very little covering of any kind upon the haiod gneiss 
rocks. What appeared to be the highest of these hills, lies at a distance of 
two and a half miles west of the extremity of the .lake, and is, by baro- 
metrical measurement, 540 feet over its leveL Going northward, the hills 
become gradually lower, until about half way down the lake, (or at thirty 
miles on the west side, and twenty-four on the east, from the outlet,) the 
country has assumed a comparatively level aspect ; with an occasional hill 
from fifty to one hundred feet high. 
Bridging Long In reference to the route of the proposed Canadian Pacific Railway, 

I may mention that Long Lake might be bridged at various points between 
its southern extremity, and Ka-wa-ba-tong-wa or The White Band*banks, 
eleven miles noi*th of it. At this place, a low island is separated from 
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the eastern shore by a shallow creek, and from the western shore by a channel 
about fifteen chains in breadth ; which I found to measure fifty-six, sixty-two, 
fifty-five and thirty-six feet in depth, at equal distances from its eastern 
edge, as represented winm the plan. A brook enters the lake from either 
side, near this point, and the valleys of these brooks may be found to affoixl 
good approaches, llie lake might also be bridged at the Northern Narrows, 
which begin at seven, and extend to ten and a half miles from the outlet. 
In this interval, the shores are only thirty chains apart, at several points ; 
and at the latter distance, an island in the middle reduces the breadth to 
fifteen chains on either side of ft. 

The line run last summer by Mr. Walter Beatty, P.L.S., south-easterly Beatty's line. 
from Lake Nipigon, intersects the west shore of liOng Lake at fifteen and 
a half miles from its southern extremity, or twenty miles north of Herrick's 
line. The latitude of this point, from the mean of several observations 
both of the sun and pole-star, I found to be 49^ 22' 30". 

Around the southern part of Long Lake, and as far north as Beatty 's KocksonLong 

line, the prevailing rock consists of the common variety of gneiss, with the ^ 

usual W.S.W. strike. But from this point to within eighteen miles of the 

outlet, a very coarse light reddish-grey granite prevails. It is composed of Granite. 

whitish quaitz and very large crystals of light colored feldspar, with 

occasional fiakes of mica. At the above distance, tbe tender grey mica-schists, 

similar to those of McKay's Lake, (and also cut >>y the same kind of granite Gray mica- 

schists wi^h 
veins,) begin, and continue for about two miles down the shore. Near the granite veins. 

termination of the two miles referred to, finely gi*ained, highly fissile 

mica-schists make their ap|)earance ; and are almost continuously exposed for 

about eleven miles along the east side, and for about the same distance (or 

to the Kin-ongd River) on the west side. Tliey stand nearly on edire, all ^ 

.^ o 7 Greenish 

along, the strike gradually changing from about N.W. on the southern, to talcoid mica- 

S.W. on the novthem side of the above breadth. The prevailing color is 

dark greyisk-green, but some considerable bands are yellowish-grey and 

olivo colored, with a talcoid aspect. The northeastern strike of the northern 

limit of this mica-schist formation continues to the Making-ground River • 

which it intersects at about two miles, in a straight line, from its mouth. 

In one place on the east side of this narrow part of the lake, oitlinary gneiss, ^eiw. ^ "*^ 

running S. 70® W., and dipping northward at an angle of 45®, is seen below 

the fine green mica-schist. A small island in the same neighborhood is 

composed of a rock resembling the imperfect grey gneiss of Hollo w-ixjck 

Lake and other localities already mentioned. It runs S. 70® W., is hard, 

fine-grained, grey, silicious, and somewhat micaceous, and contains numerous 

small patches and short cross veins of white quartz. 

Northward from the limit of the greenish mica-schists just described. Syenite. 

the shores and islands of Long Lake are occupied by a massive, reddish-grey, 

rather coarse-grained tvcnitci composed of translucent quartz, white and red 
43 
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feldspar, and dark green hornblende, with a little black mica. The same rock 
continues to be exposed in the hills on either side of the English River, as 
far down as the first portage. 



The KE^'0GAMI or English River. 

Kenogami '^^® Indians call this stream, which discharges Long Lake into the 

Kiver. Albany, Kenogami-sibi, or Long-Lake River. This name would be pre- 

ferable to the one hitherto used on sketch-maps, as there are several other 
English Rivers in the Hudson Bay Territory. 

Leaving Tx)ng Lake, the Kenogami River windjs for two miles among 
open marshes, on which the Hudson Bay Company's men cut hay for the use 
of the cattle at Long-Lako House. The general course of the river, for the 
first nine miles, is N". 10° E. In this section, the fiinst portage occurs at three, 
and the second at seven and a half miles down ; and between them, on the 
west side, Kenogami-shish, or Little Long-Lake River, enters at five, and Mani- 
tounamaig, or Devil-fish River, at six miles from Long Lake. From the outlet 
to the first of these tributaries, the river is only "from a cham and a half 
to two chains wide ; but below them it expands to four chains. Further 
down, it continues to increase in width, till, at the end of ninety miles 
(following the stream) from Long Lake, it averages ten or twelve chains. 
At the end of nine miles from Long Lake, the river bends round, running 
N. 86 ** E. in a sti-aight line, for eight miles ; when it enters the west side of 
Mani-gwa-ga-mi, or Pine Lake, at right angles, about two miles from its 
southern extremity. Portages III to VII occur in this second stretch, 
and a river enters from the north. The main body of Pine Lake, which 
runs N. 12° £., is about seven and a half miles long, and one and a half 
wide. At a mile and a half from its northern extremity, a channel* ten 
chains wide leads into the lower division of the lake. This runs N. 25^ K, 
and is thi*ee and a quai'ter miles long and one mile wide. About one and 
a half miles from Pine Lako, we reach the eighth portage, and immediately 
below it Arm Lake ; which is about three miles long, and lies at right angles 
to the general course of the river. The ninth portage is passed at two miles 
below Arm Lake, and half a mile further on, the river enters Ka-pees-a-watan 
Lake, two miles long, in which there are several low islands. Mani-gwa-ga- 
mi-shish, or Little Pine River, flowing from a lake of the same name, enters 
the south side of this lake ; and the Wa-big-a-no, or Mouse River, comes in 
from the same side, about two miles, in a straight line, below the lake. A 
smaller river, also from the south, enters at one mile below the last. This 
tliird sti'etch of the river, which has a nearly east course below Pine 
Lake, terminates with a rapid a mile and a half long. This is avoided by 
the eleventh portage, the tenth being one mile higher up. 



Fins Lake. 
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The fourth reach of the Kenogami river bears N. 45® E., and is thir- Kcnogami 
teen and a half miles long, in a di.-ect liiae. It embi-aces postages XII to ^''"- 
XVII, and terminates at the eigliteenth ; wliich is the last to the junction 
of the river with the Albany ; on which canoe-navigation is uninterrupted to 
tlie sea. ' The Atick, or Deer River, enters from the north, between the six- 
teenth and seventeenth portages. 

The fifth reach bears N. 30® E., and was followed for twenty-one miles, Pembina 
when we reached Pembina Island ; which, although not large, is easily ' 

recognised by a conspicuous, light-colored bank, about thirty-five feet high, 
running for about a mile along the north side of the liver, immediately above 
it. Throughout this last stretch the river is shallow, swift, and sometimes rapid. 
In the last twelve mile« explored, it spreads in several places among low islands, 
and fiat-lying limestone is exposed in the bed of the river. In the same 
interval, it receives the Mun-did-i-no and Wa-tis-ti-qum Rivers from the 
north, and the Pe-wo-na or Flint River from the south. 

The last exposure of gneiss is seen about three-quarters of a' mile below GneiBs. 
the lowest portage, or nearly seventy miles fix)m Long Lake, following the 
river, and the first exposui*e belonging to the great continuous area of 
unaltered flat-lying strata ; is alout one and three-quarter miles further down. 
This consists oi a thinly-bedded, greenish-drab, soft, fine-grained, calcaroo- 
argillaceous sandstone, without observed fgssils. Between this point and gandatono 
Pembina Island, the strata exposed in the bed of the river consist of thinly- 
bedded, yellowish and drab-«olored argillaceous limestones and shales. In 
the bank just above Pembina Island, a section of about twenty feet consists J^JSm*^^*"*^ 
of soft-greenish-drab earthy and porous argillaceous beds, from six to eight 
inches thick ; underlaid by a few feet of yellowish-drab and bright 
brownish-yellow calcareous beds, having a conchoidal fracture, and measuring 
from two to five inches in thickness, These strata are as nearly as possible 
horizontal. They appear to hold no fossils ; but in the gravel and shingle, gtreS. 
which contains much flint all along the last stretch of the river explored, 
numerous fossils, mostly silicified, oocr.r. Amongst these, Mr. Billings has 
recognised four coralu, namely, Favosites Gothlandica, Hcdysites catenulatuSj f^^^ 
a Sj/ringopara, and a Zaphrentis ; two brachiopods, namely, a small Stropho- 
mena, and a RhyncJionella ; together with a trilobite belonging to the genus 
Encrinuriia, He says, '* I consider these fossils to be Upper Silurian, about 
the age of the Niagara formation/' At about half a mile below the A tick 
or Deer River, and two and three-quarter miles above the eighteenth portage, 
flat-lying, fossiliforous sandstone is exposed in a cliff about fifteen feet high, 
on the nortluside of the river. The rock, which is calcareous, and of a dark 
greenish-grey color, is composed of coarse rounded quartz grains, in a matiix 
of finer particles. It soon crumbles into sand on exposure to the weather. 
The thickest bed measures bewe«^n two and three feat. The thinner layers are 
more darkly colored than the others, and somewhat bituminous. One of the 
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River. 



Terraces. 



Forest trees. 



lowest beds is full of finely disseminated iron pyrites. The commoneBt fossils 
in these beds consist of very small orthoceratites, which are closely crowded 
together on the surfaces of some of the beds. There is also a large-chambered 
shell, like a NcnitiluSy and what appears to be a small Holopea; but Mr. 
Billings does not think these fossils are sufficient to determine the age of this 
deposit, even approximately. Laui-entian gneiss is exposed in several places 
on the river, between this sandstone and the commencement of the maia 
body of the palaeozoic rocks, below the eighteenth portage. 

It has been already mentioned that the syenite of Long Lake extends 
down the river as far as the first poiiiage. Several kinds of gneiss prevail 
all the way from this point to the commencement of the palsebzoic rocks, 
with the exception of about four miles,* (from a point above the twelfth to the 
sixteenth portage,) which are occupied by reddish and bright grey syemtey — 
and a patch of close-grained, greyish-green trap at the head of the twelfth, 
portage. Leaving the first portage, the general strike is south-westerly; 
further on, it beeomes more nearly east and west ; and, &ially, towards the 
eighteenth portage, about north-west and south-east. The most remarkable 
variety of gneiss observed occurs at the ninth and tenth portages. It is 
very evenly bedded, grey and nucaceous, and contains large crystals of feld> 
spar, which give the rock the appearance of a conglomerate. At the ninth 
portage, where the dip is N. 10^ E. < 35®, these crystals are milk-white ; 
and at the tenth, where the dip is N. 10** E. < 46®, they are of a reddish 
color. 

The English or Kenogami River flows through a level country all the 
way from Long Lake to the Albany. Some ridges and knolls of syenite and 
gneiss occur at intervals, in the upper part of its course ; but even these 
disappear below Fine Lake, a^d the whole surface becomes uniformly level. 
Banks or terraces of brown loam and gravelly earth, varying from ten to 
about forty feet, but avei*aging about twenty in height, occur nearly all along 
the sides of the river, as far as we explored it, and also around Pine Lake. 
In mpid parts, these terraces approach close to the water's edge ; but at 
other places they generally recede, on one side to at least, a short distance from 
the river. The soil on the top of the banks, and to some distance from the 
river, appeared very good in most of the localities examined. The timber con- 
sists mostly of spinice, balsam-fir, white-cedar, tamarack, white birch, and 
aspen. Some of the larger s2:)ruces and tamaracks measured between five 
and six feet in girth, at five feet from the ground ; but the avei-age diameter 
of the larger trees would be about eighteen inches. In the last twenty 
or thirty miles explored, the ground became swampy on going back to a short 
distance from the river, on either side ; the timber consisting of small 
spruces, cedars, and tamaracks. The Indians report the same conditions to 
prevail over a very large area in this section ; while nearer James's Bay, 
the ground is still lower and more swampy, and is interspersetl with large 
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and very shallow lakes, and witli bogs and marelies, in wliich gi'eat num- 
bers of water-fowl breed in Becurity, their haunts being inaccessible, either 
on foot or by canoe. Some of the bogs aie said to l>e so wide that one 
cannot see across them, and the only objocts that break the outline of the 
horizon are a few stnnted black spruces, standing far apart. 



Portages on English River, counting from Long Lake downward : 



No. of 

Portage. 



I. 
II. 

in. 

IV. 
V. 
VI. 
VII. 
VIIL 
IX. 
X. 
XI. 



XII. 
XIII. 
XIV. 
XV. 
XVI. 
XVII. 
XVIII. 



Side of 1 ApDTOximftte 
River | length 

in feet. in chains. 



Left.. 
Left. . 
Left.. 
Bight 
Left.. 
Left.. 
Right 
Right 
Right 
Left.. 
Right 

Left:. 

Right 

Right 

Left. 

Right 

Left. 

Right 



14 
5 

12 
9 
6 
3 

4 

2 

6 

120 



1 
5 

12 
5 

25 
4 
1 



FaU in 

River 

in feet. 



20 
7 

22 
25 
12 
4 
24 
3 
10 
12 
75 



7 

10 
15 

6 
20 

6 

4 



Portages. 



Remarks. 



Trail level and dry. Carry canoes. 

do do Wade li^ht canoes. 

Banks of ^velly earth, (.'arry canoes. 
Burnt land. Sandy trail. Wade light canoes. 
Rirn light canoes. 

do. 
Steep bank at lower end. Carry canoes. 
Run light canoes. 
Over rocks. Carry canoes. 
Lower end steep and rocky. Carry canoes. 
Trail level, but intersected by a few small 
ravines. Steep bank near lower end. 
Soil yellow clay, overlaid by gravelly 
loam. Carry canoes. 
Over rock. Carry canoes. 

do. do. 

Level trail. Run light canoes, 
do. Carry canoes, 

do. Wade full canoes, 

do. Wa<le light canoes. 

>[umerous small islands of gneiss in river. 
Run full canoes down ; wade up. 



The Country Northwest of Long Lake House. 

The Manitou-namaig Biver enters the Kenogami River at six miles, Manitou-nam< 
in » straight lin?, from the outlet of Long Lake. Canoe-navigation is inter- "^ R»ver. 
rupted by a rapid close to the mouth, around which there is a poii;age, on the 
north side, of twenty-six chains. The upward course of tlie river is N. 57"^ 
W. (mag.), four miles to the lake of the same name ; the river in this distance 
being broken by a few ra])ids, with boulders, which however do not neces- 
sitate portages. This lake has the form of the letter h reversed. The lower 
portion, which is about six miles in length, with a breadth varying from three 
to about 110 chains, runs N. W. ; while the upper portion, whicli is said to 
be over twelve mile long, runs S. W., and varies from twenty to about 100 
chains in width. The upward continuation of the river leaves the noi'them 
extremity of the lake at the angle formed by the two stretches described. 
Following this, through a sluggish stream, at the end of half a mile we come 
to Round Lake, about two miles long. The course of the river above Rouftd 
I^ake is about west, for five and a-half miles ; entering Arm T^ake, one mile in 
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diameter, at the distance of about a mile from Round Lake, and terminating 
in a shallow lagoon, half a mile wide ; above which the main river turns 
south westward, and was not explored any further. The above stretch 
consists of dead water, with the exception of a slight chute a short distance 
above Arm Lake, but this is passed without portaging. A very crooked 
stream, called Mink Brook, enters -the river half a mile below the lagoon. 
Following up this, at about two and quarter miles in a straight Hne, we 
came to Muddy Lake ; which is two anda-half miles long and one mUe wide. 
Only one slight chute occurs in the course of Mink Brook, and even here, 
a portage is unnecessary. At a bay on the west side of Muddy Lake, a portage 
three-quarters of a mile long, runs south westward to Spring-Water Lake. 
From the northern extremity of Muddy Lake, a stil-water brook, half a mile 
long, led us to a pond called Head Lake. 

SrMrfey^* Fiom Head Lake a poi-tage-ti-ail runs northwestward a mile and a quar- 

ter, mostly over swampy ground, to the lower part of Fleming's Lake, on the 
Ka-wa-kash-ka-ga-ma River, another branch of the Albany. Fleming's Lake 
(so named after the chief engineer of the Intercolonial Railway) runs N. E. 
and S. W. and is five and a-half miles long by one mile and a-half wide, with 
the exception of a narrow part in the middle. The outlcTt at the northeast 
extremity, breaks through a ridge of boulders, producing a rapid ; but below this 
the river is smooth to Ka wa-kash-ka-ga-ma Lake, which lies about a mile and a 
half to the north, and is three miles long by two wide. The river discharges 
from the northwest angle of this lake, and flows smoothly, in a westward course 
for a considerable distance. At two miles below the lake, a portage-trail, three- 
quar*^ers of a mile long, runs from the river northward to a beautiful sheet of 
water called Wa-wong Lake ; which discharges into it by a small brook, in tho 
same neighborhood. Wa-wong Lake is of a very irregular form, but its 
general outline will probably measure six miles from east to west by three 

YarioQs lakes. ^0^^ north to south. According to the sketch-maps and descriptions which 
we received from the Indians, the Ka-wa-kash-ka-ga-ma River, after flowing a 
considerable distance westward, turns northward, passing through two lakes, 
and finally runs eastward to the KenogamL This great bend in the river 
sweeps round Os-kan-a-ga or Bare-Bones Lake, which is said to be one day's 
journey by canoe (or about twenty -five miles) in length. Below the lakes just 
mentioned, the river is called Pe-gun-a-kai-gun, after the lowermost of the 
two lakes. This route is sometimes used by the Indians in coming from the 
Albany to Long Lake House, the amount of portaging being less than in 
foJlowins: the Kenogami River the whole distance. A few miles below the trail 
to Wa-wong Lake, a branch, which the Indians follow in going to Lake Nipigon^ 
is said to enter the Ka-wa-kash-ka-ga-ma River from the southward. 

The upward continuation of the rivei is found at the southwestern 
exti-emity of Fleming's Lake. Spring-water Lake lies about a mile and a-half 
south of this part of the river, into which it discharges by a small stream, and 
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measures three and a-balf miles in length, in a northeasterly direction. Six 

other lakes, connected with the same water, are found at short distances 

southwest of Fleming's Lake. One of these is over thi-ee and another over 

two miles in length. Following up the main river, at about nine miles, in a 

straight line, southwest of Fleming's Ijake, we enter Mountain Lake, which 

has the same general bearing, and is three and a-half miles in length. A 

rapid, about a mile above Mountain Lake, interrupts canoe-navigation for 

the first time in the thirty-one miles of this river and its chain of lakes which 

we examined ; while below the point reached by us, opposite Wa-wong Lake, 

the Indians informed us that no portage occurred for a long distance. The 

whole country explored in connection with the Manitou-namaig and Ka-wa- 

kash-ka^garma Rivers, is comparatively level. Here and thei'e a gueissoid hill 

Ij6V6l oountry. 
is seen rising one or two hundred feet above the general surface. The most 

remarkable is Granite Mountain, on the south side of Mountain Lake, which 

is composed of granite or massive gneiss, and has an elevation of about 200 

foet over the lake. This region is overspread with a fine yellowish sand, 

beneath which a considerable thickness of gravel is found in some places, and 

underlying all, a light-colored clay is occasionally seen. The sand and gravel 

are largely developed around Wa-wong and Fleming's Lakes, whose banks 

are from fifty to 1 50 feet in height, the shores consisting of smooth curving 

sandy beaches. Back from these lakes, the surface of the country is rolling, 

and the soil generally of a light sandy and gravelly character. The wood 

consits of white birch, aspen, tamarack, spinice, balsam-fir, white-cedar and the 

Banksian pine or ** cypress ;" many of the trees being large enough to be of 

value for timber. 

A country similar to the one just described is reported to extend in the 
neighborhood of the height of land, westward to Lake Nipigon and eastward 
to New Brunswick House, on the Moose River. As illustrating the general 
level nature of a portion of this region, I may refer to the fact that we 
did not find it necessary to make a single poi*tage in going all the way fix)m 
the English River to Head Lake, except the short one already mentioned 
at the mouth of the Manitou-namai River ; while the outlino of the country 
on either side of this river and the lakes was usually low and level. As 
already stated, no poi*tage occui*s along the Ka-wa-kash-ka-ga-ma River in the 
part examined (about thirty-one miles), or for some distance fiu'ther down. 

The rocks met with in the country explored northwest of Long Lake 
House consist of Laurentian gneiss with some black mica-schists. It will be 
observed by the following list that the general stiike is west-southwesterly, 
the same as throughout the extensive regions already referred to : — 
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Black mica- 
schiHts. 



Dip and Strike of Gneiss and Mica-Schist 

Mag. Beariug. 

1. Manitou-iiamaig River, below the lake, Dip southward, < 

• ' ' • ••• •■• •■• ■•• ••• •■> ■•• ••• 

2. Chute above Ami Lake, on the same river, Dip northward, < 
70° 

3. Chute on Mink Brook. Vertical 

4. North aide of Head Lake ; rock very massive, 

5. On portage from the last to Fleming's Lake, 

G. N. E. extremity of Fleming's Iiake, 

7. On river between this and the next lake ; black mica-schist. 
Dip northward, < 80** 

8. Islet near outlet of Ka-wa-kash-ka-ga-ma Lake, 

9. Island in N.E. part of do 

10. Outlet of Island- camp Lake ; contorted beds 

1 1. Camp Island, in the same lake. Dip southward, < 70^ 

12. Outlet of Shallow Lake. Vertical 

13. North side of same lake ; black mica-schist 

14. Granite Mountain on 8.E. side of Mountain Lake, 



S. 60*^ W. 

S. 75*» W. 
S. 80«»W. 

W. 
S. 80^W. 

W. 

S.65*>W. 
S. 55* W. 
S. 5<>«W. 
8. 40<^W. 
S. SO*' W. 
S. 65*> W. 
S. 60** W. 
S. W W. 



The bedding ol the black mica-Bchist, which occurs on the river between 
Fleming's and Ka-wa-kasli-ka-gtv-ma Lakes, and on the north side of Shallow 
Lake, is very even, close and i-cgular. The rock is coarser and harder, as well 
as darker tlian the fine-grained gieen mica-schists of the Summit Portage, and 
Long Lake, and it holds quai*tz in the form of separate white grains. Manj 
small veins and strings of white quartz run with the strike, and a few small 
short veins of the same mineral cut it transversely. The rock also holds 
strings and patches of epidote. 

The granite at the outlet of Mountain Lake, and in the liill on the south- 
east side of it, is of a light reddish-grey color, rather fine-grained in t«rtur», 
and composed of quartz, feldspar and mica. 



White River, 



White River. 

The Wliitc River enters Lake Superior four miles south of the Pic. 
Tlie distance from the mouth to the outlet of Natamasagami (or White 
Lake,) which lies upon this river, is twenty-eight miles, in a straight line 
Ixjaring N. 75^ E. In this distAuce, however, it makes a large angle to the 
soutli, in wliich it receives the Os-ka-boo-ku-ta River. Natamasagami 
Lake lies in a northerly direction, and is about. eighteen miles in length. It 
averages less than forty cliains in widtli in the lower half, but in the upper 
poi-tion it expands to more than tln-oe miles. Over tliirty islands occur in 
this lake. A large tributary, which foi-ms part of a canoe-route across the 
height of land, entei*s from the nortli eastward, at four and a half miles from the 
outlet. The main river, whicli was not explored any further, enters the north- 
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eist extremity of the lake. The Indians report the country to be com- 
paratively level, along the courses of both these streams. An extensive view 
was obtained of the region to the north-east of the lake, and, as far as the eye Level wooded 
could i*each, it appeared low, level, and well-timbered. Around the rest of ^^^'^ ^' 
the lake, the country is also thickly wooded, but undulating and i*ocky ; lismg 
from forty to eighty feet above the water on the west side, and from thirty 
to one hundred on the east. Below the outlet, it becomes, in a gcnei'al 
way, more mountainous towards Lake Superior ; the hills varying from fifty 
to 150 feet above the river. The- timber is burnt in some places, but overthc; 
gi'eater part of the region it remains green. Good soil is occasionally met 
with near the river, but at a distance from it the surface is genei*ally ix>cky. 
The Indians report a moro level country along the Osr-ka-boo-ku-ta River. 

The White River conausts of a series of dead-water reaches between the 
falls and rapids which give rise to the eighteen portages below the Natama- 
sagami Lake. - Except at these inteiTuptions, the river measures from 200 to 
400 feet in width. It is generally pretty deep in. Uie middle, tlie shallowest 
sounding having been thirteen feet ; while in many places the depth was found 
to be from' thirty to forty feet. From the mouth to the sixteenth portage, ^^ . 
which is two and a half miles below the outlet of Natamasagami Lake, the gneiHHCb. 
liver runs entirely upon greyish and reddish gneiss, mostly of a massive 
granitic character, striking W.S.W., and dipping northward at angles varying 
from 30^ to 80**. It is occasionally interstratified with bands of dark 
homblendic schist and tery light grey gneiss. Fine-grained dark gi-een ^ 
homblendic schists, having the same strike, occur between the sixteenth schists. 
\)OYt&ge and the outlet Around the lake the stnke was found to have • 

changed to N.N.W., which is at right angles to its previous course, and the 
prevailing dip is westward, at angles varying from 30® to 50®. Gneiss, mostly 
of a gi*anitic character, occurs all around the lake and on the islands, with the 
exception of the centi'al part, where both shoi^es are occupied by homblendic, 
silicious and chloiitic schists, with occasionally a thin interstmtified layer of 
gneiss. Similar schists, with bands of gneiss, appear to rest comfonuably 
upon the massive gneisses at a short distance north of the liver, all the way 
from Natamasagami Lake to the mouth. 

As is shewn in the following table, eighteen poi*tages ai-e met with on 
White River, in going to Natamasagami Lake. It is worthy of note tliat the 
same number of portages occurs on the Pic River route fi*om Lake Superior 
to Long Lake ; and also on the Kenogami River in going from Ix)ug Lake to 
the Albany River, or to the sea-level. 
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Portages on White River, czunting from Lake Superior. 



Portages, 



No. of 
Portage. 



1. 
II. 
III. 
IV. 

V. 
VI. 
VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

XVIII. 



Distance 
in a 

straight 
line from 

month, 
in miles. 



l] 

2 

4 

4j 



Side of 


Length 


Eise, 


River. 


in 
chains. 


in 
feet. 


S. 


27 


49 


S. 


6 


27 


N. 


5 


16 


N. 


12 


27 


N. 


12 


25 


N. 


1 


•2 


N. 


40 


98 


S. 


18 


38 


N. 


16 


21 


N. 


1 


4 


S. 


30 


10 


N. 


34 


39 


S. 


1 


3 


s. 


2 


4 


N. 


20 


16 


N. 


15 


4 


S. 


35 


22 


S. 


8 


9 



Remarks. 



Chi-ga-mi-win-i-gum Falls. 



Umbabata Falls. One perpendicolar leap 
of 57 feet. 



Herrick's line Portage. 
Chica^nse Portage. 
Ma-shi-ba-shi Portage. 



Black River. 



Huronian 
schists. 



Black River. 

The Black Hiver eutera the Pic on the east side, about two miles from 
Lake Superior. Fix)m this point to Herrick's line the distance is seventeen 
miles in a straight course, beaiing N. 60° E. The river runs near the centre 
of a ti*ough of Huroniau rocks^ which have a breadth, in this distance, of about 
twenty miles. The country occupied by these strata has a more diversified 
character than the Laurentian regions. It consists of plateaus and wide val- 
leys, with rounded hills more or less completely separated from one another. 
Below Herrick's line, the land on either side of the river is of the same 
character as in the lower part of the valley of the Pic. Terraces of stratified 
bluish-drab clay and fine yellow sand rise to heights varying from forty to one 
hundi'ed feet above the river. These deposits sometimes extend to a distance 
of several miles from the river, forming apparently a good soil. In the moi^e 
level tiucts, the surface is swampy in places, but in such localities the land 
could be easily drained. 

The rocks examined on either side of the river consist of dark greyish^ 
gi^een and reddish diorites and dioritic schists, (some of them porphyritic), red 
and grey granites, fine grained mica-schist, conglomerates, silicious, argil- 
laceous, homblendic, chloritic, feldspathic and epidotic schists ; and the same 
imperfect gi^ey gneisses which have been described as occurring on the Pic 
River. The general strike is west-southwesterly, although many local ox* 
ceptions occur, and the prevailing dip is northward at high angles. 
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Portages on Black River, 



• 

No. of 
Portage. 


Miles from 

mouth 

in a 

straight 

line. 


Side of 
River. 


Length 

in 
chains. 


Rise, in 
feet. 


Remarks. 


L 
II. 
TIL 
IV. 


• 

3 

1 


N. 
N. 

S. 
B. 


18 
11 
59 
30 


140 

6 

76 

20 


Herrick*s line Portage. 



The river was explored for about five miles above the fourth portage, 
and found to be uninterrupted, for that distance, at least. 

Little Pic River. 

This stream entera Lake Superior in the bottom of a bay lying noi*th of 
Pic Island, about twenty miles north-west of the mouth of the (Great) Pic j. .^ p. 
River. The general course of the river is very straight from tlie mouth up to river, 
Herrick's line, which it intersects at a distance of twenty-two miles, in a 
straight course bearing N. 26^ £. (mag.) In this distance the valley of the 
river, which will average about a mile in width, is covered in most parts with 
a light yellowish loamy soil. 

The rock at the mouth of the river, on the west side, consists of a massive 
crystalline granitoid rock, composed chiefly of red oi*thoclase with a little 
black hornblende, holding thick beds or veins of magnetic iron 01*0. In 
one place on the river, a mass was ol>served enclosing fragments of 
greenish diorite and dioritic schistts of all sizes. Steep and almost naked 
hills, apparently all of the same granitoid rock, from 250 to 600 feet 
high, run close to the west side of the river, for about eight miles from the 
mouth. At this distance, a rusty-weathering mica-schist occurs, and 
immediately north of it, coarse grey gneiss, running nearly west. Gneiss, 
associated in places with hornblendic and micaceous schists, continues all tlie 
way up to the intersection of the river with Hemck's line, and westward 
from this point to Whitefish Lake. Hills, apparently of the same kind of 
rock, occur also on the east side of the liver, near the mouth, but at a greater 
distance back, and with a less elevation. Greyish and gi*cenish dioritic- 
schists were met with on the west side of the reddish granitoid rock with iron schiiitH. 
ore, beginning at about a mile and a quarter from the mouth of the river. Tlie 
Little Pic River is about one chain wide in the part surveyed, shallow, 
and rather rapid. 
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Economic Minerals. 



Iron ore. 



Copper. 



Cdl'i, 



Tin. 



The pnncipal deix)6it of iron met with in the region explored Is on the 
west side of the mouth of the Little Pic River, where as already mentioned, 
thick beds or veins of iron ore are associated with a reddish granitoid rock. 
The united thickness of three of these, which occupy a horizontal position in 
a cliff, appeal's to be about ninety feet. A sample of this ore, assayed by Dr. 
Hayes, of Boston, yielded thirty -six per cent of metallic iron, and another 
aasayed by Dr. Gird wood of Montreal, from a different spot at this locality, 
contained forty-six i)er cent of metal. Dr. Himt finds a specimen which we 
brought to contain 36*86 per cent of iix>n, chiefly as a silicate. 

A band of impui'e slaty hematite ore was found by Mr. McKellar on the 
west }K>int of the largest of the Slate Islands, and Mr. Beatty shewed me a 
specimen of a fine grained silicious slaty magnetic ore, which he took from 
a band two feet thick on the portage at the west end of Little Long Lake. 

Copper-ore was foimd in small veins cutting the Huronian schists in a 
number of plax;es in the valley of the Black River, but no imix)rtant dej)osit 
of this metal came under our obseivation diiring the season. 

It is woi*th remarking that gold may yet be found in the quartz veins 
(such as those of the Summit Portage) in the fine grained mica-schists ; as 
Professor Chapman infoi-ms me that he has already found it in similar veins 
in micaceous rocks iji the countiy on the northwest side of Lake Superior ; 
and it is not improbable that tin-ore may be discovered in the granite veins 
of the tender gi*ey mica-schists of the same region. These, according to Dr. 
Hunt, resemble closely the mioa-sehists of the White Mountain series, which 
have afforded tin-ore both in Maine and New Hampshire (see page 312.) 

The probable future value of the limestone fragments of the drift for 
burning into lime, may also be mentioned. 
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Surface -Geology, Soil, Timber and Climate. 

In the i-egion around Long Ltike the direction of the glacial striie varies Ice-grooves, 
from S. to S. 25° W. The grooving is as well marked on the rounded tops of 
the highest hills as in the valleys. Along the Pic River the average direction 
is fi-om S. 20^ W. to S. 30^ \V. ; while on the English River it was found to 
vary from S. to S. GO^ W., although the prevailing direction was from S. ZO^ 
to 50® W. In the country north-west of Long Lake House, the average 
direction was l)etween S. 30® and tO® W. Boulders occur principally in 
ridges by themselves, or scattered uiK)n the surface of the bare rocks, very few 
having been observed mixed with the finer materials of the sui'face-deposits, 
Titinsportod bouldei-s, generally well rounded, and often large, wei-e found Boulders, 
perched on the sides and tops of ^ . <he hills. The moi-aines or ridges 
of boulders, mostly small and round j 1, are very conspicious along both 
sides of Long Lake, for thf* last four miles towards the southern extremity, and 
down the valley of Black River, as far at least as Henick's lin«. Tliese lidges 
occur at all heiglits uj> to about 200 feet over Long Lake. Similar moraines 
iiin down the sides of a valley leading S. S. W., from Jack-fish Pond, between 
the 4th and 5th portages on the Pic. Beatty's I'ne crosses this valley about 
three miles west of its intersection with the Pic. The smaller I'apids in the 
Pic and other rivers, on both sides of the watei-shed, are generally caused by 
low lidges of small rounded boulders crossing the bed of the stream. Fleming's 
Lake is i-aised to its j)rescnt level by such a ridge, about twelve feet high, 
running N. 35® W., in a very straight coui-so across the outlet. 

The drift, having come from the north-eastward, is rich in pebbles and Linaerton* 
bouldera of the paleozoic limestones, which occur, in sliUy in that direction. 
These are washed out and exjiosed in the banks of lakes, and along rivers and 
brooks, especially at rapids, and may, some day, prove valuable fur burning 
into lime. The fossils, which they contain, are mostly silicified, and indicate 
the Niagai'a formation. In a gravelly bank on the west side of Natamasagami 
Lake, Mr. McKellar collected specimens of the following genera, as detei mined 
by Mr. Billings : JStromatoporaf FfivosifeH, Zaphrentis, Cijstiphyllum, IlahjsiieSy 
StTophomewi and Splrifera; apeiumcris of some of these genera were found 
in the limestone fragments in many other localities. 

The thick deposits of clay and sand, occurring along the Black River, goil 
and the Pic as far up as the Foui-th or Dying Portage, as already stated 
are rich in carbonate of lime, and may aftjrd a considerable extent of good 
soil. Above the fourth portage, th(» bottom of the valley, except where 
occupied by rocks in sUu, is covered with sandy loam, and, towards the outlet 
of McKay's Lake, with a light yellowish sand. ^Sand also prevails in the 
valley which extends from the north-cast extremity of this lake to Pow-gutch- 
a-wan Lake. But little soil was observed elsewhere among the hills ai'ound 
either of these lakes. 
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Sfuidi. The shores of Long Lake are mostly rocky, but banks of light colored 

fine clayey sand are met with in some parts, and are conspicuous at the 
narrow place, which takes its name Ka-wa-ba-tongwa, or the White Sand 
Banks, from this circumstance. Hei'e, on the east side, this sand iises to a 
height of upwai"ds of 100 feet over the lake. 

Koi*th-west of Long Lake House, tlie country is overspread with a sandy 
and gravelly deposit, which appears to be too light to form a good soil, 
except in some places. Owing to its level character, much of the surfiEtoe is 
swampy ; but as nearly as can be judged by our explorations, only a com- 
paratively small portion of the whole area is rocky. These sandy deposits, 
as already mentioned, are underlaid by a light-colored clay, which occasionally 
comes to the surface, and in cross sections, shews lines of stratification. The 

C1»yi. Hudson Bay Company's farm at Long Lake House, is situated on this clay 

formation, and a specimen taken here at a depth of about two feet, was found 
by Dr. Hunt to contain over twenty per cent, of carbonate of lime ; while 
one from another part of the deposit, in the valley of the Making-ground 
River at the Summit Portage, proves to contain little or no lime. Mr. 
Wjilter Beatty, P.L.S., informed me that the surface is of a similar character 
all along Ids line from Humboldt's Bay on Lake Nipigon, to Long Lake, 
and also along the canoe-i*oute from Poplar Lodge to Long Lake House. 

Soil. It haa been already mentioned that a brownish gravelly loam is exposed 

in the banks of the English River, and that at a distance back from th^ 
stream, much of the surface is swampy, especially in the lower portions 
explored. 

In a general way, it may be said that the whole country examined, north 
of the hilly region around Lake Superior and east of Lake Nipigon, is com- 
paratively level, with a sandy soil, generally dry, but in places interrupted 
by shallow -swamps and low rocky ridges. The soil appears to be for the 
most part naturally poor, and, over a considerable proportion of this area, it 
has been rendered worse by the burning-out of the vegetable mould by 
repeated fires. 

The old timbci consists in order of abundance, of spruce, balsam-fir, 
tamarack, white birch, aspen, white cedar, Banksian pine or " cypress," and 
balsam-poplar ; but after the fires the new growth consists principally of white 
bii'ch and aspen. The tamamck, Banksian pine, and white cedar will prove of. 
value for sleepers and ties, culverts, telegraph-poles, &c., in the construction 
of the proposed Canadian Pacific Railway ; while the coimtry along any route 
through this region will always afford abundance of wood for fuel. 

The climate ap[>ears to be no worse than that of parts of the Province of 
Quebec, which are already inhabited. In going from Lake Superior to the 
valley ot the Albany, no difference was observed in the character of the 
vegetation ; which may be accounted for by the greater elevation of the 
southern part, together with the cooling influence which Lake Superior 
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exerts upon it. Oats and barley have been successfully cultivated at Long 
Lake House, while hay, potatoes, and all the oixlinary vegetables thrive 
remarkably well. Last year the potatoe-tops had not been touched by frost ' 
up to the time of harvesting, which was during the first week in October. 

I have the honor to be, Sir, 

Your most obedient servant, 

ROBERT BELL. 
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